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* This unit of instruction consists of a general 
biology* course for secondary school students with learning 
"^lisabilit lessor vho aire r^^ctant learnejrs* ftl,l units include the 
objectives^ list of n^w word^ and a list, and typ^ iOf activities to 
achieve the objectives. Student . p^^rticipation• is ei^hasized* The 
students choose Xhs type and sequence of the ex^tcises ^to be done^; 
Better read^^ help poorer ones. . Students detc^r mine the number of. 
activities th^y coopiete in>^each unit. The materials to 'be used and 
the source froin which they daA be ob4:ained are presented,. The 
evaluation process is outllnegl and a progress record fo]p« included. 
Each learning activity includes an introduction^ presenting the 
Concept to be learned; the purpose^ the necest^ary materials and 
procedurer\ as well as a student report sheet* Extra credit* activities 
ahfl optional- learning experiences are provided . ^ (EB) 
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GENERAL BIOLOGY COURSp - ST^ . M^KS HIGH SCHOpL 



.^TIONALE , ^- Ai.^'i 

1. ^To provide, <^ovc!c^T^\\^v^%\?^jffi<)yAt^^ in a Sirfiple, Interesting \ 

manner to students \^\:x^ ^^mx'apcx'^ disabilities or reluptant 
learners , ' 

2. To present a wide varlj^^ oi exefrcises to challenge the best 
of the group .but,- not c^^<:<mrage :the poorest, 

3. To* enable all s'tuderxt^jijiiOAachieve some level of success • to 
builjd confidence. 

PROCEDURE 




1." ATLI ^units begin wjt^' the distribution of 'a Progress Report' con- 
taining: IM / ' . ^ . -4 

^ a," Objectives fM'-the unit , ' ^ • 

]b<. List of new wrds 
« ' List and typ,^^of activities -to achieve the objectives 

•2.' Student par tic l{:i|ltion ' ' * 

a.- Selection oj^^, team and grbup members each 6femester 

1. Stw<3€!^tS work in t^ams of two, dccaalonally in groups 

oi me " ■ ■' ■ ' 1 ■ 

-b. Each teati^i chooses the type and sequence yif ti^ie exercises 

^ they.do ■ . . • ■ ^ . \ ;"• . 

. • 1. Devipops Responsibility and cooperatiofi ^ 

' *2 . Th6 l^etter readQi: helps the poof'er one 

3\ Th6; confident student* supports the timid one. 
Th«^ discussion reinfoi^ces 'iearn-|T)g. 
c. ,Tfie 3fu<i4tit6 (^et^ermii^e the number of "activities f hey complete 
^n each wilt \ ' ' - - 

\1. Stil^d^wts who hayeub®^^ ?t)sen"tnnay bring £h a teammate' 
oi?| ft friena to help' them (nake up lost york ^ . . 
'I- \2. $^ijitl6nts excused for ^driver education, special .project's 
• . fi%ld trips, 'etc. come, in on frjee mods, 
^ 3. E||ih unit contains CHALLENGE M/^TERIAL for especially 

• ii^ieres^d students, who are always free to come in 

^fting free mods as Idng -as there is an empty place in 
\ * , \ .tp^room- . • ■ • . ' * 
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MATERIALS AND SOURC 



1. Packets ol ffcransparency, cassette tape,' tape script, learning 
fkctivlty atjJd rerpprt sheet a Duo -tang binder ' . ' ; 

a. Trfins|)«r6ncie8; Milliken Pul>lishing Company ,''611 Olive 



^Street, St. Lquis , Missouri 63^101 - ■ ' . \ 

; 1), 30 min, tapQS from the Tape FTut . * \ 

2, Typed Ife^i ruing activities and- report sheets for a varl-ety of 
types of lessons , . ' . " • 

'3. Tape recorder ot player: Lafayette RK-79 0 ^^2.95 or .RK-68 @ $24<.95 
or Craig player about $20. . 
a„ listening post: homemade (? $4„28 , ' , 

- V ^ . 4iieadsets : Tape Hut SN-Gl about $6 . - 3^ ^ 

4. Microviewers and films trips: Na tiili a 1 Teaching Aids, In'c . 

120 Fj»lton Avenue, New Hyde Park, New York 11040 '(9 ^$2 „ 00 .and 
$1 .50 respectively, ' • - " , 

evaliJation ' . 



1.. Students complete the exercises for e^h lesson and a st\:tdent * 
checker does the preliminary correcting, 
a* Develops responsibility and honesty ' . 

^b. Reinforces learning ^ » . 

c. Boosts self-image • ' ' ^ ■ ' 

2% The Instructor rechecks , s^sstgns . tfm gr^de , and records the mark 
on the Progress Report^ Sheets . ' 

a. XmmedlNate reward of. the grade is enc6uraginlg 

b. Most exercises are sufficiently easy for the students to 
^ achieve a goojd mark - a great morale builder. - Nothing 

'■ succeeds like iuctess. . 

3. grades, for quarters. , • , . 

a. Four ^ifiteria ar^ m^|psured Q A W Q 
1. QUfility of the work submitted ^ 
-' ^' 2. Attitude -.responsible- and" Independept performance of ^ 
activities • * . • - % 

3* Vfork - careful, quiet ,^ clpan , and neat report • 
/I'^j.' Quantity of Vork completed * . \ ^ 

4. Stud,ents evaluate their oyn achievement anci attitude after each 
unit. • . '* . 



My^^ 



WaluatloT) of thle approach 
a. The students are interested. ' • 

h*-\ 'they are challenged ^hd are s.triving to meet the chall^tigf^. 
c» The npn -readers are reading the tape script as they listen 
in birder ,to have better success i|i finding the answejris to . 
. ■ th^ apttvites.o ' ' ^" • ' 



\ , ' ' • , 

The . 8 tMep t8 are att^emip^ting to read , and follow directions 
IndependeriXly . .\ . ' ' f . - 

For the flrslt time in uiany years' of working with. the. lower level 
studiant, I find the students in teres ted ,r,ight up to the end of 
the year . J' think this is^ due to many things*' including the vari 
<>,ty of ' materials , differences in tjrpes.of JLe^sons and media' used 
and gentle ,. but .firm, encour^igement and/or prodding from fhe 
ins"truct6r, and, most importdnt, the improved self-image due to 
the success achieved and relished. • 
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PROGRESS RECORD #1 
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Page 1 



I Name 



Section 
( 



Ins true tor 



' OBJECTIVES: the end' of th^s unit, students s>iQ,uld be able' to: ^.^^ 
collect and recoi7d, data . . ^ " \ 
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1. 
2. 



graph' dAta. 



3 « lrtterK,pret graphs « 



4. identify the major parts of a compound microscope^ 

• - • . " : • • - • • ' ' 

calculate*" magnificatlpn .\ ■ ^ 

make a ^lide ,and focus it\under. low ^md high power 



5 
6 



REQUIRED imr* WORDS • . . . " . , 

verticle axis, pipet, horizontal axis', curve ,' slide , coverslip 
PARTS OF THE MICROSCOPE (See liausch and Lomb /guide sheets) 



cirm 
base- 
clips 
lens 
stage 
fieia 



. body tube - ^ , 
coarse. adjustment 
^ compound mid ?:p scope 
'disc diaphragm 
eyepiece 
magnificat ton 



zooi]^ microscope 
fine adjustment 
^illuminator 
object 
objective 
resolving power 
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THIS PROGRESS RECORD* IS NOT TO BE TAKEN OUT OF THE ROOM. 



Aneral biology 



PROGRESS RECORD #1 



Name 



SCIENTIFIC TOOLS" 



1 



Seel: ion ^ 



\ 



Date 



Ins true tor ^fl 





TITLE. 1 


DESCRIPTION 


CHECK 


COMMENTS 


L.Ol 


* ■ • * 

Collecting Data 


4.ab ' 


* 


r— — r-t*- 


1.02 


Graphing Data 


Class 




V 




Quiz IcOl and 1,02 


\ • 


^ 1 




1.03 


The- Compound. Microscopy 


r 

t 


Class 






1.04 


Malcing Slices x 




- — ■ V- ■ 

Lab 








Challenge Material* 






< 




1.06 • . 


Review Graphing 










Test . ^ . 




^ ^ 




^ ... 

1 













TIME: In or^er to keep live, material and fresh solutions available, It 
Is necessary to put a time limit oni^each unit. All students do not learn 
at the safne rate; therefore , you do^ WEJLL as nftich as you can '^p in thie. 
time allotted. Those who complete all *the exertises may try" the Challenge 
Material, b^t temember, Quality is , mote importaTit than Quj^tity. ' , 



GRADING : 



1"*, Quality of work siilbmltted? ■{ 
2o Attllludo - re^sponslble y independent 
3o Vbrk - careful, qulej;', - tidy 
4, Quanfi^ty oJ^work-^completed 
RJ^MEMBER'4 ITEMS: Q.A.W.Q. 
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^ PROCEDVRE: This ^intro)3u£tory^ , unit we will work mpire' or less tlogether;. 

Ifvhe or sh$ .gets ahead of • the, ^roup, he/she ma^^'do the |:hallenge Mater3,aX: 



GENERAL fitOLOGY 



COLLECT INC DATA 



LEARNING ACTIVITY 1.01 

Pa^te L 



I . INTRODUCTION : 
' ^' A „ 

Man's breathing is cc^trolXed by movement of the dia^phragfn, the Xatge 
sheet bf muscle between the abdomtttal cavity aikl the chest cavity. As it 
moves Aip hr dowh ', it changes the prejfaure in th^ lungs permitting air to / 
rush In or.be expelled. , * \. \>'^ « L 

\ . . X 

' / The frog h^as no diaphragm.^ It controls the flow^of air by moving the 
floor of his mouth up ox down. We cai^ count how oftio th6 frog breathes 
by watching £he floor of his mouth. , Frogs are cold-blohded animals, that- 
is , their bo^y temperature and other functions change as xhe external' 
temperature changes. . * 

. You will* be \lacing a frog in^wate^ and counting the number of up-ani- 
down movements of his mouth. Record- these data in the Data Chart. .Then 
you 'will change. the "temperature of 'the water with Ice and salt and count 
the .up -ancl -down movements at several different water temperatures. All of 
these data vvtill be recorded in t^he chart. ' 

* • • • 

PURPOSE: To observe effect of changes ip temperature on the breathing, 

' rati? of a frog- . * ^ 



;/II. MATERIALS: 
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1. A live frog 

2 - One, *quart jar 

•3 . - A gallon jug - 

.4. A lid with .holes 

5- A Celsius thermometer^ 

V 6 . Some crushed ice 

- 7 . Tabl^ salt " 

8. Use the cl^k on the wall 

III.PROC^lDUREi ' j 

-Vl- Pour; 1/2' inch of tap wat^if Into the qyaYt jar. 
. Cover 'the top of . the jar with a^^ screw cap 

with holes punched in It , gallon 
. .Put" a Celsius thermometer through , j^g 

one 'of the' holes in the* top. Make 
sure the end 'of the -termonieter Is, ^IN THE 
WATER at the bottom of the jar, ■ 



I 



frog 



j^ater 




f 



Celplus 
fRermometer 



ar^ 



j ar ' 



ice 
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GENERAL BI(il,OGY 1 LEARNING ACTIVITY 1 .01 

Page 2 

COLLECTING DATA, ' . V - : 

■ ..■ • '■ : : ■ , . ■ ^ 

4. After a- few seconds , read- the temperature of the water and recotd 
it in #1 in the Data Chart vinder Temperature ♦ 

5. Now quickly, using the second hand on the clock, co«nt the num- 
ber of times in one ujinute that tljie feifog's lower jaw goefe UP. . 
Don't count the down movements - only the l)p movements. 

6. Write that ,n|iraber in the" Fii/st Count line in the chart on the 
Room Temperature column/. 

7 . Wait 'one mitiute. Then count-again for .qne minute... Write the.. 

.* numl^r. on the Second Count lifie . ' Wait one minute/ Count again 

^ for one, minute. . Write the number in the third count line^ 

8. Now add the three coving together^ and divide the total by 3. 
Thi^ gives you the Average Breaths /min Write that number in the 
place marked Average at Room Temperature in the. Data Chart. 

9.. Place the jar with the frog into a gallon jug. I*iace as much 

ctushed ice as^ou can into this large container, so that the jar 
is about halF^c^,^red by ice. 'Arrange the ice in the jug so the 
frog can be ^^eiT. • " ^ 

10 ^ Take the temperature of the water "inside the jar., When it h^s 
\ dropped' 5 degrees lower ,than .when you started, pull it up out of 
the ice just enough tQ keep the t^emperature steajiy. 

11. Ta|ce three one-minute counts, and record them- under first count, 
second count, and third count in if=2 column in the chart. Average 
these 3- counts and record the average below the^ sejcond .c6lumn in', 
tbie Data Chart. 

12. Pour 4 tablespoons ,of salt on the ice injthe large, ccpntalnero 
Thife will lower the tetnperatujre of the tie. -Make sure no salt 
gets. on the frog. * ^ ' ' , ' ' ■ " , 

) 13 . After th6 temperature has dropped 5 or 6 mpre degrees , measure* the 
tempeirature and rfecord it in, #3 ^column o*f the Data Chart. Pull the. 
• jar up to keep the temperature goIis tan t fot, the 3 counts. Take 3 
pi]i6-minute founts and record them under First *Count, Second Count, 
an4^. Third Count in Column #3 of the Data Chart. ,Average these 3 
^ counts and record in the Data Chart. . ' . 

14: *Pour four more tablespbons of salt on the ice in th^ outer beaker. 

Allow the temperature to drop 5 or 6 more degrees. *' 
15. Again, measure the temperature of the water insii*e and record in 
Column #4 of the Data Chart,/ Pull the jar up outvof the ice if 
^ necessary to keep temper jature constant while you , make, the three 
.. , counts .\ Record thorn as'beo:)re. . ^ 

. Cle^n all lab equipment and' materials and return them to their ^, ' 
proper ' p]^ aces . 'Remove-'the frog from the jar and return it to 
♦ the large container Ion' the* supply table. ■ • t^' 



SAVE -YOUR DATA: #ou will use it in Leat^ning Activity 1.02, Ask your teacher 



,to, look over your data and to initial it 

i 

IV. DATA: Record your data on your Report Sheet „ 



GENERAL BIOLOGY ^ LEARNING ACTIVITY 1.01 

COLLECTING DATA 



V. . CONCLUSION: Write one sentetice to. tell what happened in general to 
the rate of breathing as the temperature decreased. 



i 
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GENERAL BIOLOGY 
% 




REPORT SHEET I. A. 1.01 



COLLECTING DATA 



Name Section 'Date - Instructor 

* < 

l,c When a frog breathes , what part c5f his body do you see moving? 



2* Why can he not breathe the way you do? 



TRIALS 
1 


Room Tempo 
. ^C 

1 

{ 

: I 


Ice Tempo 
^C 


. Ice and NaCl 


Ice and NaCl 


. . ■ ! 


. \ — 




* ^ 


2 




'» 




' ■' ■ ■ V 


3 


■ I 

i 




V 




4 










AVERAGE 


— ^ . \ 






; - ■ , „y ,^ 



CONCLUSION 
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^11. 

IV. 



G1^PHIN(^ DATA 



LEARNING ACnVITY 1,02 

Page 1 
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INTRODUCTION • • 

Ml ■ tihe,,laboratQ.ry- activity you did with the frog you collected 
many facts a^out the breathing movements of a - frog iit variouf? .tempera- 
tures. 'JDhe^e^ facts are called c(at-^. A scientist often wants to, shoV 
his data, to* other "scientists One of the easiest ways is to make a 
graph, which i(^-s a ^ort of pictvi^o of your data and tells us at a 
glance what hii])pened In an ejcporinient , ' . • . . 



PURPOSE 



1 

2 



MATERIAL:. 1 
2 



To learn graphing procedures / ' . 

To grapli "the data obtaTned^ In Le a iHn in g" Activity^ 

The information g'lven on bhXB -i>age* 

:The .data you collected In learning Activity #1.01 



FHOCEDURE 

A, Preparing Your Graph 



Ai^fiph always has a"velzti.cal— 
axisji, This is a line that: 
goe^'up and down. Label the 
vertical axis ^ on the proper 
lims on your Report Sheet #11 
A graph also has a horizontal 
ajtis , a line . that goes acro'feiB 
the paper. Label the horlaion- 
tal axis on the proper line , 



(a) (b) 



TEMPERATURE °C 



2: 



In plotting a graph to show how oiie kind of da-ta-telatd^ to" 
another you always use: „ . — ■ 

(a) one number (b) . two numbers , or a- pair (c) thr^e numbers 



3. 



nla 



4, 



5. 



\ 



Use these data to make a graph.* Put your answers on your Report 
Sheet, To graph these data, numbers must be, placed on each axis 
The temperature numbers wlll\be placed ojn the horizontal> and 
the breaths/per minute^ on the vertical. Label the vertical 
axis breathsAmin , , the horizontal axis; Temperature °C on the 
Graph B on the front of your Repott Sheet*, ' • 

In. this graph we will make each space equal to five degrees Cel- 
sius. . For example*, the fir6t spac^e Is five, the' second is 10, 
etc. Notice that the space between elich^number on. the horizont- 
al axis is (a) not the's^ime^or (b) 6quai^ ' ' ^ ' 

Coihplete the numbering of the horizontal aitis.on the gr*aph on 
your Report Sheet. Number as "far as will bp needed- for the- data 
above. > "IL ' . ' ■ « 
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LEARNING. ACTIVITY 1,02 

PaRG 2 ' 



tiRAPHING DATA 



0 



J 



10 



.5 



20 



6, l£ thci nuuibers on the hox'ladr^al axis show the temperature, 
the numbers on the vertical axia'. must show 

-(a) frog breaths pcr -mi-nvtte - (c)-'bliTifeb of the -frog' s- cjre - 

(b) temporature _ , . , 

7 . Look at the 'graph below. The , space between each line repreeeijts 
how roatfy Breaths per minute? • , ' . 

8. Both the vertical and liorizbn talvJ inesv were numbe^rbd by fives, 
D6os the yortlc^al axis have, to bex numbered in' the game wdy aS 
'the horizontal axis? 



• 9. Number the line? on the vertical axis on your Report Sheet, 
^ You must go as high as necessary to cover the data. 

B. RECORDING YOUR DATA ON THE GRAPH: " / ^ 

Beginr^^g with zero, where the tvo linos meet at the lower left 
come'r^ach vertical line has been labeled for five frog mouth 

BREATHS / 



beats 



r 0} 
0) 

u 
IN 



35 
30 
25 
20 
15 
10 
5 
0 



5 



TEMP ^C 


MIN. 


5 


• 6 


15 


/ 12 


25 


A3 


35 


60 


, 40 


67 


50 


72 


60 ^ 


' 75 



Temperature ^C 



i 



10-. Study the data above ^ ^ When the .temperature is 5 C , the breaths 

•*per minute ai?e ^ _^ "Put the point in the proper place on your 

gj?,aph. ' * . ' . 



11, Whejn the temperature is 15,* the breaches per minute are 



X2\ Continue recording the other fiv^ p^irs of numbers above on 
th^ graph 0 « 
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> CRAPHING DATA 



LEARNIt^G ACTIVITY 1 .02 

I 



V 



13 



You aro comparing breaths per mitiutG with the 
Colclus degrees. ' 



in 



hoi'J dra\4a a SMOOTH CURVC to Include as luany of the points, 
as posslblq. If one does not fit In, check to sec If"" 
you recorcied It correctly. If It f^till does not fit fn 
well, just dr-aw the vSmooth curye past Ito 



C. INTERPRETING GRAPHS 



1 3 •i* 



dtie.of the important things about a graph is that it' 
heXps us ^Vid qther data Chat we did not actually test 
Lool^ at* your'curvh and S6e If you can find the missing 
vaJlucs ^ ' ' • . 

At 10^"'C , the ftog breathies times per minute . 

At 30°C, t>ie frog breathes 



The frog breathes 25 beats /mln at 
The frog breathes 75 beats /min at 



times ger minute 



16 



Another important thing we can learn from graphs is how 
to predict or guess what will happen if we keep* testing 
>at hl^er' vtUuGs . Noting the slope {or angle) of the 
line ^s it touches the points at 40^, 50^, and 6'O^C, 
extend the line to 70? and 80^C to see hov> many times 
, per minute the frog would breatlie at those temperatures . 

a. At 70^C, the frog breathes per^minute. 

b . . \80*^C , the frog breathes per minute . " 

17. Is there as .rauch^of a change in the breathing rate bet^^een 
60<^ and 80^0 as there was between 20° and AO C? Can you 



explain this? 



IV. GRAPHING YOUR DATA 



PART II 



Meike your oxvn graph from thp frog data you collected by 
following these dire'ctions: 

Iw Use the j^aph In Part IV on your Report Sheet. 

2, Copy the data from your frog experiment onto Chi^rt; 

3, Organize your data in pairs of numbers from the lowest 
temperature numbor t6 the highest. Use the average breaths/ 

J mln. Keep thq related .temperature ania breaths/min across, 
from each other , 
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V 



GRAPHING DATA * 

* 

A. Number the horizoiital axis for the temperature in the same wdy 
that you , did before. Then > numbeV th6 vertic*! axis for the 
breaths /mill, * ' , , ^ 

5, plot your pairs o£ numbens and connect .them to form a Smooth 
curve ♦ ' ^ * . ^ j . 

CONCLUSION: 



Write one sentence showing the relationship of temperature and 
breaths per minute in the frog. 

'. ■ - ■ ' 

CHA^XENGE MATERML: - •. 

1, Obtain th6 data* from two other te^imSo. Record It in different 
Qolors on your graph • . ^ 

2, Did all three frogs breathe at, e}<:actly 'same rate? ^ ^ , 

3, Give two reasons which might* explain your answer. 



4. Find the average breaths per minute:^ 
^ C breaths /min. 



5o 



o 



bi^eaths/min . 



J 

5 




35 :1; ' ^ 


10 




40," 




s • 

15 


- — ' — ■ — ■■ — 1 — '■ • — — " - 


50 




20 ^ 


• 


60 




25 


■ ' ' — ' ' 7-- 


70' 


: : : ,-.-4 



/ 



Using ariQther color p'en or pencil, graph the^e averages on the 
graph in Part 

Give one or two reasons .for any difference ip values . . 



o 
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GENERAL BIOLOGY 



J 5i ^ « 

Name 

a; Preparing your, graph: % 



\ 

GRAPHING DAfTA 



Se6 tion 
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Da to 



Ins true ton 



1 . a 6c b . 



7, 



10 



3 , 5 6c ^ - put, your an'swer on the. graph 
below, 



(b) 



6'. The space betVNreen numbers on the horizontal dxljj is 
6. The vertical axis sh6ws 

^ — - ^ .... - 1 . ■ .1 . ^ »^ , , — ' ' ■ ■ wa-' --^ : — 

I 



breaths *per nil'T^ute 



8- Intervals on the vertical and horizontal axis^ 

i 

o 



^ At 5 C the "jjrea'ths per minute are 



11, At 15 C the brea'ths per minute are 



13. You are comparing breaths /minute with 



J 



B. RECORDING DATA; 



\ 



Temp.^C 
5 


Breath/min . 
6 


Challenge 


15 


12 




25 


■ 43 




35 


60 




40 






50 


72 




60 


- - ' — ^w. 

\ 

75 
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c . 



. d 



16 V a. 
17.. 



PART II 



TVT; ~GRAPHINt;~^YOUR~DATA 

Copy the data from your frog experiment^ Lean. tng Acttv^Cy 1,01 on 
the chart below. Use the average breaths per minute. ^ 



TRIAL 


TEhff' . 


, AVER . 
Breaths /mln . 


1* 






2 




. . 1 


3 






^ 4 




^ 
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MAKING. SLIDES • 

PURl^OSE: To lonrn h.^w to pucp.'iro slides nnd to .tlsc the microscope 

' ' , • * 

MATERIALS: ' , • ' 

1. One niGmbGr of the , tic am get the following iten'ts from supply table: 
1 slide .^'^^^y^ \ , > 1 letter e 




1 cover slip Q 
1 medic tne drpppcr 




t ^ t baby foo^d jar of water 



^. The other member get '(?he microscope assigned to yoiu You are 
responsible for it so handle It, carefully . Report any. damage 



immG^i-a\e ly . 

S^OCEDUR.E: • 

^ PA^T. 1 . ' ^ \ \ 

1, Put'v this square on the &llde so 

that the "e" Is upside down. < 1. 

Add a drop of water ^/tth a medicine drSppur , 
and cover wtt4i a cover slip, which is a 
thin square of plastic or ' glass .-■ Your 
'Slide^hould look like the one at the 
; ,:■ right, the cover sllji helps to protect 
the low and hi^h, powet lenses, and it • 
lielps to keep the preparation, from- 
dr.ylng out. 



2. Secure the slide under the stage, clips on 
tlte state of the microscope. This prevents 
breakage of slides and improves the 
^fotusing. 

Make sure the "e" is upside down and over 
the hole in the "stage. ^ \^ 

y. Looking from thB slide, use yovir coars*? 

adjustment knob to raise .the stage until the 
lens almost tenches'^ the cover slip. 

4. Check to see that the gray disc is. set at 
100 magnification. 



5. ..,Now, look Into the eyepiece (try to keep 
both eyes open) , and with the coarse 
adjustwefit knob begin to lower the stage. 
• *' Bring the "e" into sharp focus. 
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6. Use the fine rivl ) u.; i ^ U to hru\y\ the "c""into oven sharper focUs . 

7. Nowxslawii^ rotate i ho . ju'ny -d tsc/ while looking at the imnge . Rotate 
' the JM^ad just men t carefully to keep the image In sharp focus. 

8. Now thSByou* have focused' the "c" on your slide In Iovnt power and 
high poweir, you. are ready to answer the ^ruestions below. Use the 

^ slide you have made in -answering the questions. Y6ur teacher will ,v. 
give you the correct ansVers » ' . 

a. Xo *focUvS your microscope, you must* firs u focus irT pawer . 

- ^ > ^ ■ 1 

— — — ^Q^._j^j gl^_p(y^^e^^_^,Qy..^^ge only 

c, the --- adjustment to sharp)eiV the lniage\ On high power never 
. * •. • . , 

d. use the adjustment- ' , 

9. Switch* back to -low power. Sharpen up >l:he image of the "e". 

draw the "6- just , as you/ _ ' ' 

see It-ln your microscope. ' ■ ' ' ' , 

Ask your instructor to check your slide and drawing And to d^ate and 
initial your report. . » . 

♦ " - ■ 

Part II. Now'contMnue to work doing th^ following exercises: 

■ ' . ^ ' . ^> ' > . . - 

1. Look at the "e" on your slide, .not looking through the microscope.- 
Then look' at the "p" through the microscope. Name two things 
which appear different about the "e" when you look, at it through 
^, the microscope: . . k •" ' 

(a). The "e" Ms (b) The "e" is — - 



2, While looking through the microscope, rn'ove the slide with the "e" 
to yqur right. Wliich way does the "e" appear to move in the 
. • microscDpe? The "e" moves "to "the 



3: While looking through the microscope, mcave the slide with the "e 
up (or away from you) . Which wa^r does the "e" app«^iar to move in 
^ 'the microscope? The "e" moves---. ^ , 



A. 



Switch to high power again. Remember, USE ONLY TOE FINE ADJUSTMENT 
XO'SHARl^EN THE IMAGE OF THE "e" . 

1)0 you see more of. the^ ^'e" or less of* the "e"? 



4 5. Move the slide with the "e" to thb right. as you did before. 
The "e" moves to the 
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6- Move the* slid* with th<-'- up, ns you did before. The "e" moMes 

7. Choos6 one of the following materials, and make a sllde^ - 

MAIR: Cut several strands of^halr from your head. Put them on 

a* slide. Add -a drop of water, and, cover with a cover slip- 

SAND: Place several fine grains on a slide, ^ Add a dx^qp of water and 
cover with a cover slip. • 

CLOTH: Cu't a email piece of. cotton or wool cloth to put on a ^lide. 

Add_.a_jimp-_0-f-j^aj;ei\,_.M_d_c.o^^ ^ 



Focus first in low power, using the coarse and fine adjus tnion t5? . In the 
apace below. make g drawing of what you see under the loxv power of yx)ur ' 
Inigroscope. . • 



8, Switch to high power, usin^ ONI.Y THE FINE ADJUSTMEWt to sharpen the"; 
image. Make drawing- of what you see in the jnicro^cope . 



9. a. Wash and. dry all equipment. , 

b. ' Return t\he mater:^afls to, the supply'^table CLEAN. 

c. Wrap the \^ord -around your microscope , put the cover on and return 
i,t to the'TROPER CUPBOARD. - ' . . 

#26-29"" first on the left * " - , ' / 

y/30-33 middle . #35-^38 first on' th6 right ^ ■ 

III. Concept Review - Wha^have you learned? 'Place a check mark before 

1 . ^Giv^n the names of the parts t)f the microscope, can you match 

them with the correct parts on the microscope? 

2. Can you give, the magnification on low and high power of the 

microscope ? 

3 . Can you tc^ll two ways to care for the microscope? 



4._ ^Can you give the steps in focusing a microscope, first on 

'loxv power and then on lijLgh power . , * ■ 

If ^ you can do each ol- these, continue on. If you think you would 
have .problems wi'th any of thfise items, go back and review, or ask 
your teacher for help. » , 



GENERAL BIOLOGY 
ANSWERS TO QUESTIONS 

PARD^ I 

#8. a. 
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\ 



b. 



c 
d 



#9. Draw the "e" aa it looks under the- microscope . 



7 



JPART II 

a 



} 

•4 



#2 
#3 



5. 
6. 



#8. Draw thj2 material you used to make your -special slide. 



( » 



PART III 
2. 



_; 3 . 

4. 



Ask yovr instructor to check your slide and drawing and to date and 
initial your p^igc . , ; t 
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ECOLOGY 



Nauie 



Sec L ion 



Date 



Ins troc tor 



iNmODUCTION: * . , , 

Etblogy Is the study of 'the re la tlonshlp o:(^ pUt^its arid antmals to 
eat:H o the r"^ and their surroundings . . 

In thlsS unit ve \ylll: study spme' of the factors' involved in these 
relattoiTshlps - . ' . . ^ ^ ■ 

.LbJECTIVES_:^ . ... . ;...„ . : ' "„ \. 

At Jthe end of th\s unit,, you should be able ,to: 

1. Cor^trast physical and biotic environments/ 

2. Identify and explain a food web. 

' ^ •■ . • . 

3. List the organisms found in a pond community. 

4. List the steps ^In ecological succession in a* pond; 
and on bdre rock . * 

» ' * * 

*■ ■ "■ * 

'5. Contrast the harmful and beneficial relationships- between ^ 
various ' organisms . 

Given-^a" plot of land, be able to determine the ratio of each 
otiganism by sampling technique. . 



'7. Contrast each pair of terms : 

1. Abiotic "Factors 2 
Biotic factors 

4 .• carnivore' 5 
herbivore 

7. commensalism 
" mutualism 

NEW WORDS : 

environmerit , population 
community, ^ .climax. 



prey ^ 3 . ecology 
predator ecosystem 



food chain 
food web 



parasites 
sapraphy tes 



scavengers , substratum, larvae , 
■ lichen , ■ algae ■ 
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E .C 0 T. 0 G Y 



Name 

m 

NO. TITLE 



T 



Section 



^ .01 Phystcal Envlronn\ent 



, ^ Dnte Ins true toi; 

Description ii(itial • g)bjMENTS 

Tape » 



2.02 Food Web 



2.03 Pond, Comnumitry 



2 0 i^- -E^c o log Ic a~l"~^ii ccGs^ron 



Tape, 



TajD^ 



2 .05 ^ Harniful 6« Beneficial 
Rela tidnships ^ 



Lab 



■ ^ 



^i06 Use 6t Conservation of 
Resources 



I « 



Reading . 



2.10 Samplins 



Field Study 



2.11 Comparison of sunny ys . 
shady areas . y 



Field Study 



2.12 Ecological Succession 



Field Study 



- C11A.LLENGE MATERIAL 

2.50 Terrestrial & Marine 
Blomes 



Tape 



2.51 ForjB^t Biomesi 



Tape 



2.52 Grassland, Desert & 

. Tundra Blomes ^ 



Tape 



TIME: You will have approximately four weeks , to comiplete this unit. Do 

as much as you can do WELL in the time allotted. 'You may pome into 
the room and use the equipm^t during free mods if you wish, Those 
who complete all the exercises may go on to the Challenge Material, 
but remember Quality 'is more important than Quantity. 

GRADING : * . 

\. Quality of work submitted 

2. Attitude -responsible, independent 

3". Work - careful, quiet, tidy 

4. Quantity - of work completed 



REMEMBER 4 ITEMS: Q.A.W.Q.^ 



/ 



GENERAL BIOLOGY \ . ■ ' ' LEMNtNG ACTIVlf^T 2 

, CONDITIONS -OF THE ENVIRONMENT 



01 • Page \^ 



We are introducing the use of tapo.^ In: some units of study this year or, 
several* important reasons; - ^ . * 

!• All students are individuals and dif£or in their^ ' 

a. * Interests * , . 

vSense of respfens^biliJ^y and dependabilify . • ? 

c LevelT'of mat:urity and self -discipline 

d. Anibition to get a g^f^^oduca tion 

e. Rate of learning 



--2 



II 



By u s"in g~ t a pe S ~ an d r in d ep e n dQnl:" s~t,u~d y " e a c h"~s^rtrde n t~ "may; ~ . 

a.* ^Do ex.trS work on topics that in teres t* him or 'her , ^ 

Develop his. depOndabili'ty and responsibility by doing the Learning 
activities carefully and independently 

I\nprove ih is 'maturity and se If -discipline by meeting the challenges 
of each new Learning Ac tiv;t ty ^ and by working quick-ly, qui- and 
neatly in the room. v 
Proceed at his o\m speed depending upon his ambition and learning" 
ability / " 



b. 



c . 



d. 



Tape - Conditions of ^ the IJnvironment ' • ^ * 

1. Listen to the tape very 'carefully . Stop the tape recorder ♦ 

2. Now study the transparency ^'Environpien tal Factors", Look at it 
^carefully , then try to answer the cfuest ions below. 

Match the terms with the proper . definitions . You may look up the 

answers in your text or a res9arch book, you may play the tape again or 
readx the tape material on the typed sheeto 

PUT YOUR ANSWERS ON YOUR REPORT SHEET, . ^ ' 



III- 



1. 
3. 
4. 

5- 
6. 
7- 
8. 

9. 



10. 



The study of the relationship of living thitig^s. 
to each otKer and their physical environment 
Light, temperature, humidity, water, soil 
Green plants use light, energy iti 
Many plants and animals thrive in temperatures 

between 0^ - 32^G or *30^^ ' F 

Organisms livjjng in water 

The amount of mois.ture in the air is known as 
The term "Subs'tratuW refers, to the 
The' type of sbll^ do teirmines the kind of 

j^hich can live in a i"egion\ 

The type of plants available also determine 

the type of ^ w hich can live in 

a .given region. ^ 

The atmotspheric gas needed by animals is 



a. limiting factors 
b • carbondioxide 

c. soil 

d. plants 
ie.85^F. 
f- oxygen 
g.50^C. 

h .photos yri thesis 
i .aqyatic 
j .humidity 
k.ecology 
1 .animals 



^ IV. Fill in the missing terms in the ''Concepts to* Remember'' on .vyour Record 
ERLC Sheet. ^ 
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TAPE ^SCRlPT PHYSICAL ENVIRONKENT L/A. 2,,0l ^ * 

■ • /■ ■ . ■ ' . ' 

Living things interact: with each^ other, and Vith their physical 
envljronment . The study- o/ these relationsHips ip termed ECOLOClY , The * 
word ecology is derived from tvo Grefek words which, when putt together, 
mean '^a study of the home*'. Wliefi you study ecolcigy you are learning 
about living organisms in their ''homes'' or their ENVIRONMENTS. The ' 
wor^ environment means all'the external conditions and influences affac'tirvg / 
the life and development 'of an organism, , * ^ 

^ XiQ -l ive -in - a- wor-ld— wh ich -is ^ made o f -e.c o logic^' s ys tems^- or 1 - — 

ECOSYSTEMS. An ecosystem consists of groups of organisms together, with 
their ^on-living environment* It is an interacting system* The *ltyifii^ 
organisms in an ecosystem - plants, animalvS^ an<4 protiens, - are referr6d^ 
to as the BIOTIC components. The non-^ltving portions , soil', waterf'^ 
air^.etc. are called the ABIOTIC compopents* We Kply on plants , ^oth 
directly and indirectly. Not only aVe they eaten by us, but they^aiso 
are food for ^^nimals , tn turn the animals provide ^us with some of our • • 
daily food.' These re^^ationships form a FOOD WEB which you will study in 
the next lesson. Theiphysicgil o^ abiotic factors determine the qu.anttty 
and the qua,lity of plants and animals^vailab^e , thus controlling our 
existence , - 

The chief ^aaJtotic components affecting the distribution and 
success of living things* are light, temperature, wind, wate^, substratum 
or soir and. atmospheric gases.. These environmental factors are also 
referre^ to as limititig fac tors because of their direct relations-hip 
to the biological' existence of the organism. These factors do not operate 
independently of each' other. ^ 

Light - Light energy; is necessary for green pl'ants to carry on 
photosynthesis. All animals are directly or. Indirectly dependent upon 
the food substances produced by green plants The intensity, duration 
.and wav6 length (color) of light are important factors which regulate ^ 
the life activities of many living things, ' . . , 

■' /'■ ''. , , -• 

Temperature - "Many living things carry on^ their life activitle^s^ 
at temperatures between 30^F and 85°F. Some organisms are able to exist 
at mvicn higher temperatures; others i^r:e able to live at much lower temperatures 
The daily and seasonal temperature changes often act as jfimiting ' factors and 
determine the riumber and kind of organisms present ih a region. 

Wirid - Wind affects the growth and development of plants. First' 
it is , of ten. the determining factor; iti controlling the amount of rainfall a . 
given area receive? especially in raoujntaTkious" regions where the windwarcJ 
side receives, much more rain than the leeward side, Thfe force of winds 
also determines which t^pes of plants? can survive ^in an area. * ' 
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Humidity and Wtil- i; - Moisture in the air Is very necessary -for many 
plants .aif^d 'animals Lo Xunctlon propetly. Some afiimals are active only 
at nigit when the humidity is higher.. Aquatic, habita ts are subject to 
chaTlgeS in chemical and gas content and to fluctuation of cl^epth. • Waterbol 
in the Everglades of Florida and, savannas of Africa* are all iniportant for 
the existence of the native wildlife. , 

Substratum - This is defined as the base or, n)aterial on which an 
organism lives. The type of soil, for example-, .is a limiting factor for 
the vegetation, which, in turn, may be a determinant of the animal life 
capa1:)le of living in- the -habi ta t-. 'i^.—.- 

Atmospheric gases' - Oxygen c^nd carbon dioxide are gen$irally not 
limiting^ facto r-s foi** ter res trial organisms. Th^se two gases are abundant 
in our atmosphere. The^e gases can be limiting fafctors for aquatic 
organisms. " ^ 

The major concepts you should learn from this ^lesson are: 

r ■ ' . 

1. Ecology is a study of the relationship of biqtic or • 
living things to each other and to their abiotic, or 
T^on-liying environment. 

2. The-^physical environment affBT:ts the kind, quantity 

* and quality of plants and antmals in a given i;egion, 

% _ ■'■ , - ■ - ■, 

^ 3. The^absolute necessity for man to stop polluting the 

' • ' air y water, soil etCo so tlje natural ecosystems can 

" be maintained. Without them jnan cannot survive. 

Now read the rest of the directions on'-your Learning Activity sVieet 
and follow them carefully. - If you feel you need to replay the tape you 
may do so*, but remember other students are waiting to use It also. Be 
considerate of their needs, f^' • _^ • ' 

Try to answer as many of the questions as possible without any help. 
Then look up the answers t^o the questions you-^o^not know,. You can fcind 
them on the transparency or in the guide bdokTet, which* contains the- 
same materiaj. that is on this tape . 

' ,When you have finished your work and had it corrected by the student 
leader, bring your Report Sheet and the folder you were using to. me. It 
is YOl)k ^teSPONSIBILITY to see that all of the materials are complete and 
in \good condition in the folder, before I, da^^d initial your work. 



GENERAL BIOLOGY LEAllI^ING ACTrtVITY 2.02 Page 1 

- • THE FOOD WEB 

r. Tape - Food Web ^ * 

1. ' Listen very c'^i-efully to tlje tape. Stop the tape recorder. 

2. Study the trahsparency very carefully. Be sure you can tell 
organisms are: a. the producers. 

b. the first order consumers. 

c. the second and third order consumers, 
d . the reducers . 

e. the greatest cause of unbalancing nature. 

II. Complete the following sentences.' ysc the tetms given below. 



carnivores ^ producers ' herbivores reducers 

1. Green plants are known as because Hihqy mfike their own food. 

2. Animals which feed on plants are known as --).-. 

\ • ^ 

- 3. Animals which eat pt^ier anl,mals are called 

\ . " • ' ■ 

4. Bacteria and molds break down dead and decaying plants and 
animals into simple compounds so they are known as 

:i. " From your study of the transparency and tape, see if you can fill in 
the food web on your Report Sheet. 



a. Use the terms given below: , 
frog grass hav^ insect mice rabbits snake vegetable 

b. The air ows point to the prey. 

IV. USING NEW. WORDS: Matoh the terms on the right with the statements 
. on the left. Write your' answers using" LETTERS on your Report Sheet. 

* * 

/l. Plant-eating animals a. prey 

2. Organisms which make food , ' . b. 'food web 

3. ,When the snake eats the frog,^ the frog, is c. parasites 

4. When the frog eats the dragon fly, the d'. green plants 
/ frog is then a ' . e. food chain 

( 5. Animals which eat other animals ^ . f. saprophytes ' 

6. Organisms which live on o the ]^ .living g. herbivores 

. ' -^organisms and harm them . h. - non-green plants 

7. OrganistRS which live on dead organic 1. predator * ^ 
matter j • carnivores 

8. Wheat plajit rabbit --- coyote • ■ ; 

REMEMBER: Your grade depends upon : ' , ^ - 

1.. The quality of the work you produce including: Organization of 
. V material, accuracy of answers , neatness of report sheet. 

2. Your ability to follow directions and work independently. 

3. Your ability to obtain and^ret'ucn materials careifi^ily & work quietly 
,4. The quantity of material you cover. f 
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FOOD WEB 
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In the previous I'cHson you learned that ecolbgy la the study of the 
relationships of bloticand abloLic things. You also studied the role 
of the chief ahi aic or physical factors in an ecosystem, 

^ Today you will learn more ahout the role of tl>o<biotlc factors. 

The most important thing about an ocosystem'is that all members are 
closely interdependent* Now you can see the impor tamce bf each 
individual's role. i(Vn ecological role is called a NICHE. Each niche is 
occupied by a different type of planl or animal. For example, it is the 
role of tb\c green plant to produce food' for Itself and, in turn, for some 
animals. So .in a natural community a green plaint occupies the niche of 
PRODUCER/ Different kinds of plants occupy the niche of producer in 

— d if f G r^n t - g c as ys terns ^ - Tho- 1 i f in a 1 ake or— pond— ma y -be— eon t ro 1 led_by 

a species of aljgae , while beech trees may ocicupy the Producer niche in 
a forest, . ^ 



Producers are\the first and the most important link in the ecosystem. 
They provide the food for all the organisms which' occupy the niche of 
CONSUMERS- There are two majo?' types of consumers; HERBIVORES ^ those 
consumers which feed on green plants, and CARJNIIVORES , those which feed 
on an ijna Is. . ^ ' 

The life forms in an ecosystem are all linked together in a FOOD 
CHAIN . All food chains follow a general pattern: ' 

. / 

Producers green plants . v 

Consumers - Herbivores - consumers which eat plants fT? . grass-' 
hoppers, rabbits, deer, tattle. 

First-ord,er Carnivores - eat herbivores ie . frogs, 
pteying mantids, rodents, birds. 

Second-order Carnivores - eat 'Is t^ order carnivores, > 
snakes, large birds; weasel. 

Third-order Carnivores - eat 2nd order foxes,' coyote, 
wolves , - ' . ' ^ 

Reducers - molds and bacteria which decompose -both producers andr 
consumers and re«turn the materials .to the soil which 
will be used again by green plants. 

< Within one ecosystem there may be one.hi^ndred or more food chains. 
When food chains are interwoven and Interlocked, with other food chains 
they are referred to as a FOOD WEB, Now look at the transparency and 
trace the path from producer to consumer to reducers. 

The Food Web begins with green jplanCs," the producers. They produce 
.nectar which appeals to the butterfly. In a chain of .events, the. 
dragonfly fefeds on the butterfly and on other flying insects. The toad 
feeds on the dragonfly and other ^ insects . The toad as well as the 
dragonfly may be called a consumer. The sn^l^, a consumer, preys , upon ' 
the frog , ■ ' . A . * ' 



Page 2 

TAPE SCRIPT * L,A. 2.0!2 

FOOD WER 

The organism being i; ought out, and eaten is the Prey , The one doings 
the, eating is the Predator . In the frog-STialce relationship the frog 
is tl^ip prey and the snake i*s the precBator. Another consumer ,. the 
hawk, preys upon the snakes as well as small mammals. In the 
hawk-snake relationship the snake Is now the prey and the hawk i^ 
the precjator. Wlnen the hawk dies, his remains ^ are acted upon by 
the bacteria and molds, the Reducers. These ^reducers change the 
remains into soil nutrients, ^^laich gnQusD plants (producers) need 
to grow. This completes a simplifieVl ^ood chain or cycle. Mos|r chain 
or cycles are complex patterns with a great deal of interlocking 
bGtween"prDducers y ~cons-Ctmq:^5 7- and -reducer s ; 

The major concepts you should leam from this lesson arc : 

1. Plants and animals livliig in the same ecosystem must 
compete for space, food and protection from en©mies . 

2. Food chains follow a general pattern of Producer - 
herbivores - carnivores - reducers . i 

3. Many interwoven food <3hains make up a food web, 

4. If man destroys one step in a food cli^iin by using 
insecticides or polluting streams ,he upsets an entire 
ecosystem. 

Now read the rest of the directions on your Learning Activity 
Sheet and follow them carefully. If you feel you need to replay 
the tape you may do so, but. remember other students are waiting 
to use it also. Be considerate of their needs.. 

Try to answer as many of the que^^tions as possible without . 
any help. Then look up the ansvjcrs tb the questions*^ you do not . 
know. You can find them on the transparency or in^the guide booklet, 
which contains the same material that is on this tape. 

'when you have finished your work and had it corrected by the 
student leader, bring your Report Sheet and the folder you wera 
using to me. It is your RESPONSIBILITY to see that all of the 
materials are complete and in good condition in the folder , before I 
date and initial your work. . ^' 

' • *' 
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H. Completion Exercise: 
1. Green plants are 



Sec t ton 



Date 



Ins true tor 



2. Animals which feed on plants are 



3. ,^nlmals which eat other animals are 



4. ' Organ isms whlcH decay "3eacl pl^ts an3 animals are' called 



III, Food Web 

Fill in the answers with the appropriate organism; 



ERIC 



\ 

3rd ORDER 
CONSUMER 



2iid ORDER 
CONSUMER 



HERBIVORES 



PRODUCERS . 




IV. Matching \hew words and statements: 

1. _ ■ 3. • 5. 

2. A. -.^c^ 6. 



7. 



8. 
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V. CONCEPTS TO R1CMEM.BER: - ' , 

Complete the ^sentences below. Use-one of the following terms: 
animal environment ^ food web compete • food protection 

\. A plant or ' . , living in the same 

_with others oJf its kind and other sp^Scies must 

♦ i 

for sp£lpe ' ^ and 

from enetnles . ' • 



4 2^ The " 1?; an on-going process . 



0 



Ask tfie ^Stulient LeadeV to correct your work, correct the errors, then ask 
your instructor to checl^and initiat* the L.A. ' * . * 

^ . . . 



Student Leader 



Date \ Instructor 
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INTRODUCTION : 



HARMFUL & BKNF.FICIAL RELATIONSHIPS 

' . ' r 



Orgatilsms within a cotTOtiunlty affect each other in many different 
ways. Sc^me organisms are helpful to those nearby while others are , 
harmful. Hox^ever, the overall relationships within a cc^nnuntty are 
generally beneficial or t\\c coiraimnity would not survive. 

There are many "types of relationships. Your Text lists' some 
types of harmful relationships and some beneficial or helpful ones. 

~ R^a,a"lrour"TeVt~Pp7 ~ir-27 : — D6""ETTHER-paVt-T- or 2 ' excejii5es~below 

and do both #3 .and » « ( ' 



PURPOSE : 



PART I . Competitibn 

To demonstrate the effects of competition of organisms for 
apace, light, food and water. 



MATERIALS; 32 Radish seeds, 2 small pla^lg containers and soil 
PROCEDURE : 



1. Fill two similar containers with soil. 

2. Mark the cd>ntainers A 6c B . ' 

3. Usipg your index, finger (first) make one hole in the so il* in 
container A. ^ - 

4. Pour 16 seed? into the one hole ^nd cover them. 
, 5. Now make 8 holefe in the soil, in container B. Spread them as 

fan apart as possi,ble. . 
6. Place two seeds in each hole and cove^^ them. 
.7. Give both containers the same amount of wa^r and light. 
8. Observe them for ten days. 

' a • • B 

DATA: ITEM 

Number^ of seeds sprouting 



Appearance after 4 days 

6 days 
8 days 
10 days 



■H - 


■■ 7 ~ t 


> 






■ — r f 




i 

i 


_,-4J- 



0 
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1. Which container had the healthier plants? ^ ' ^ 

2. Explain why one container differed from the other: 

3. Using your results, explain why the tree pictured on Page 19 
grew more in 1937 than in the six previous years. 

4. Explain why one bij-uegl^l sunfish is so much larger than the other. 

PART 2 - SAMPLES OF HARMFUL & BENEFICIAL RELATIONSHIPS 



PURi>OSE 



MATERIALS 



To denlonstrate some harmful and some beneficial relationships 
of one organism with another. 



Samples of parasites, saprophytes, etc. Use yoi^r Test, Pp. 
20-21 and 24-25 for ideas. One large sheet of cardboard, 
^ ^ small piex2es of paper, magic marker, glue or paste 

PROCEDURE & DATA: 

1. Collect whatever samples you ^^n find. 

Identify the relationship illustrated. 



V 



2. 
3 . 

5. 



LETTER the relationship and a brief description on small 
pieces of paper . 

♦ 

Arrange the samples and descriptions caref\illy and paste them 
on Ihe cardboard , ' 

LE;TTER the^itl^ (above) across the top -of the cardboard .' 
tttTTER your name, Section and Date in the lower rigb^t hand 
corner". . ' 

r/. 



PART 3 rdenti£y --the following relationships as 



ha-^mpd (H) or Benef icial (B) . 



1,. ^ Parasites 

2. l^>^rophytes 

3. lichens 



X 



4. commensalism 
is^ ' 



5 . -mutualis 

6 . grazers 



i- 



>ER?C. 



V 



7 . scavengers < 
8 . ^, predators 
9. competitioii" 
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■? 

r 

V » 

PART 6 - Match the follDwlng def init^ions and terms: 



1. Organisms living on other living things harming a, conunensallsm 
them. 

^b. herbivores 

2. Two organ laims living together each helping the 



other . . 

3. 'Two organisms living together one of which is 
"hcilped" the" other" not" hurt" 

4. Organisms living on dea:d organic material. 

5. Animals which eat dead organisms. 

6* Animals which kill other ^animals • for food. 

7. Animals which are killed by others. 

8. Animals which feed on plants. * ^ 



9« Animals which feed on other animals. 

10. The combination of an algae and fungi, 
living together. 



c . saprophytes 



d 

e 
f 

8 
h 



J 



predators 



competition 
parasites 
, lichen 
mutualism 
carnivores 
prey 

scavengers 



T 



J 
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USE AND CONSERVATION OF RESOURCES 

INTRODUCTION: ' 

When Europeans first came to America, they found a land of 
amazing richness- There were fine forests of hardwood and eV^ergreen 
trees. The rivers; streams and lakes were clear ^and well stocked 
with fish. There- was rich topsoil, excellent for raising crops. 
Enormous mineral deposits lay beneath the surface of the earth. 

♦'Early settlers and later Industrialists exploite'd these, 
resources with no thought of the future. 



In the early part of the ^twentie th century, foresighted men 
realized that our natural resources would soon be completely exhausted^ 
if the waste and destruction was not stopped. Campaigns and laws to 
care for our resources were started but tpo fdw people listened. 
Today we are faced with many problems resulting from this lac^< of care. 
Y6ur Text discusses a few of them. Read the text, Pp. 60-76.. Answer 
Part I or_ Part II or Part III using the outline below as a guide.- 
You may^ change it -if you wish to. Theoi answer the ,P^rts 5 and -6 , 
summarizing the Chapter. Write your answers on your Report Sheet. 

PART I. » ' 

1. Importance of Forests: ^ 

a. Location of major U.S. Forest regions and users of them 
^ b. Methods of cutting trees - ; 

' ' 1, Compare good and bad methods • 

2. Give results of each. 

c. List some valuable forest products. 

2 . Forest fires 

a. major causes 

bvf methods of fighting 

3. Conservation 

a. Methods of conservation 
y. b. The contribution you can make >^ 

4. Suggestions: \ , • 

a. ' Make a booRl*e tT coti^taining pic tures , pamphlets and a 

x>n:itten report. \ ' • 

b. Make '2 posters, 

, (a) Contrast methodsXof cutting and results 

(t)) ' Contrast burned, out area and conservation area. 
Co Three -dimensional project illustrating 1, 2 or 3 in the 
outline . • 

d. Make a poster using samples of various types of wood, ^ 
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Name , wliete 



and write a bjriei: account of each. e.g. 
found, common uses, 
e, (^ive a 10 minute illustrated talk on Forests. 



PART II. 
2, 



WATER . 

Importance of water 

a. ' major sources of supply 

b. 4 major uses - describe each briefly 

V « ' 

/ 

Water Purification ' ' - 

a . "Brie f dosc r ip tion of ~"1 "or-^ me thods ' 

b. Locate New Castle County purification plant. 

c. Methods of reusing water 

Water Pollution 

a. 3 major causes ' 

b. Methods being used to remedy problem 

c. What can YOU do to help? 

Suggestions : ' - 

a. Make a booklet containing pictures and a written report .- 

b. Make two posters h 1 dei^^ibing water purification and 

1 describing water pollution. 

c. Make a three-dimensional project illustmting a 
hydroelectric plant and write a brief report on it. 

d. Give a 10 minute illustrated talk on water pollution in 
Nfew Castle County giving practical solutioix^ to the 

problem. ^ 

e. Make a survey of the aquatic life in a clean stream and a 
polluted stream. 



PART III 



SOIL 



1. Importance of soil 

a. Define 'top soil and humus. 

b. Formation of top soil.' 

2. Soil erosion ' , 

a. Types of erosion 

b. Methods of prevention 

3. Department of Agriculture 

a. Soil analysis h Crop information 

b. *Land classification 

Soil rKinerals and crop rotation 
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4. Suggestions: . , 

a. .Make a collection of pa^nphlets from U. S. Department of 

Agriculture and/or University of Delaware on soil. 

b. Make a three-dimensional project 'illustrating several 

^ types of erosion on one side and the remedy on the otiher. 

c. Set up two trays as seen in your Text P. 68. "Conserving 
Soil". Read and follow the- directions. Record your 
data apd answer the questions. 

d. Make a booklet containing pictures and a written report. 

e. Make a diagram of the school pro\)erty and show where 
erosion—is occurring and suggest a— remedy. 

. f. Do the Erosion Problem, Page 67 of. your Text. 

' \ ' • 

PART IV. 

Complete the following sentences by adding one of the following 
terms : ' • , > 

Renewable Artesian ' divide economic conversation 
Nonrenewable aquifiers watershed aesth^2tic 

1. Coal, oil and natural gas are known as resources because 

they can not be used without: destroying ^hem. 

2. Porous rocks whith hold water are known as . 

3. The total region drained by a stream is called the of 

that stream. . - 

4. The pleasure people get from beautiful surroundings is . 
known as ' value . 

- 5. Before can be successful, all Government and private 

agencies must agreg to cooperate with each other. 

PART V. , ' 

Study the picture on Page 77 of your Text. Identify the 'problems 
indicated by the following numbers : » 

1. 2 and 5, 9,10, and 11. ^14. 

PART- VI. ' " 

Match the following statements and terms. Answer in LETTERS 

1. Loss of top soil by water or wind ■'^ - a.^seedlipgs 

2. Planting crops in different fields to b. reversible 
conserve minerals. 

.3. Planting , crops around hills. c. contour , plowing ' 
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Grazi\7g in jTorast Iqnds destroys 



d. reforestation 



Cutting down all the treas in a forest e. erosion 
Planting new trees where others are cut f . ducks 



Cause great damage to forests 

Marsh lands are valuable as breeding 
places for 

Build ing~ roads - and -f i i ling- in-mar s he s- 
are example^s^ of changes 



g. selective cutting 

h . rotating 

i . wind 

' — "7 " 

j insects 



Planting trees or shrubs along fences. ^clear cuttirig 

preven ts eros ion by , ^ 

> V 1. irreversible 
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FIELD STUDIES H SAMPLING , 

PURPOSE: To.es Lima te the ^percentage of each kind of plant and/or animal 
found in a larg^ ai^eaX^.*. ^ 

MATERIALS: ' , 

1. Wire coat hanger bent into a hoop shape with a 6 inch piece of 
adhesive or rag tied to it for eas.^ location. ' - 

2. 'Chart to record yoyr numbers (datd) . ^ ' 

3. ' Optional: Pictures, or Field Guide to help in identlf IcaMon . 

PROCEDURE: . • 'X , 
' 1.' Toss the wire hoop anywhere in the^field. 

2. Identify the 'dif ferent kinds of weeds found in the area^* 

. ■ ' entirely insi<i^ the hoop. Use your Text, Page 9 or one of 
the Fielyd Guides in the classroom. i 

a. If you do not know the names of the plants, p3,ace one leaf 
V -of each plant in a separate sandwich bag and label them , 

* Sample A, B, C, etc. ' , 

> "b. Now. count the number of whole plants (not leaves) like : 
' ' Sample A and- record it on., your Chart under Sample #1. 

c. Count the number of plan£s like Sample B and record it. 
Continue until you have counted each type of plant within 
the hoop. Record all of these numbers under Sample if^l, 

3. Toss the 'wire hoop in' another area and repeat step a. in {1^2° 
above. If you find a different type of plant, place on^ l^af 
in a sandwichj>bag as before and label it the next letter of 
the alphabet. \ Then repeat steps b. and c. above in #2. Place 
these numbers under sample /i^^^'-of^your chart. 

4. Repeat this procedure-- until you have ten sampled and 10 columns 
of* numbers , ' * / . , 

' r-; ' 5. Make your counts carefully and honestly. Do not be disturbed 
V if some samples have none of qne species . " > ; 

'6 . Now calculate the total number jof each a^ecles in the 10 samples 
taken. Record^ i^t in the column on the right of your chart. 
>' 7. Add the right hand column to obtain the total number of^ plants.. 
To calculate the percentage, divide the number of one species 
by the total number of plants, e.g. Dandelion \ 38 



Crab Grass, 53 
Total Plants 475 



1115 = 11.2% 



475 J)53,0,00- 
. 475 



550 . 

475' . .08 = 8% 

750 ' V k ... : - 475 >^'38.00 

475 ^ " 3800 

2750 . „ " . 

2375 ' . .. " 

375 



GENERAL BIOLOGY . LEARNING ACTIVITY 2.10 Page 2. 

DISCUSSION: Answer the following questions on your Report^ Sheet. 

1. Were you able to identify all of your samples? 

2. Where did you look for your answers? 

a. — . _ 

(Title) . (Author) (Publisher) ' . ' , 

b. — — — S" • 

3. What do we call this; method of studying a fie Id^" — - 



4. Why did WG 11S6 this IRGthod? — ; — ^ 

% 5. Compare your percentage^ with those of three other groups of 
students. ' 

a. Which are about the same, i-'^^'^^" + 5? --t 

b. Vhich are very different? --"-^-^ - 

6 J- Can you explain the similarities and /or differences found 
' in #5 answer? . _ . 

REMEMBER: Your grade depends upon : . 

1. Your ability to follow d^irections and work independently 

2. Your ability to obtain and return materials carefully, 
and quietly. * * 

V 3. The quantity of materiaL,^pgjgQzered .... 

4. The quality of the work you produce including: 

a. ' Organization of materials > . ' ' , 

b. Accuracy of your answers , - 

c. Neatness of the Report Sheet . 
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I 



Sec tioTi 



Date 



Ins true tor 



I. Chart showing the number and kind of plant in each sample of the sunny • 
and shady areas 



SUNNY AREA 



SHADY AREA 



SPECIES 




1 


2 


3 


4 


5 


TOTAL 




I 


2 


3 


4 


5 


TOTAL 


7 


































1 
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Make a histogram of your results. Use red for the sunny area and blue 
'^for the shady. (skip square between each bar) 
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III. DISCUSSION 



1. 


The 


specie^ 


found only in the sun are: ' • ' 




A. 




B. ' C. 


2 . 


The 


species 


found only in the Shade are: 




.A. 




1 B. C . 




The 


species 


that were present in both arejas a'f'e : 




A.. 




\ B. -C. 


\ 

• m 


Two 


factors 


• 

other than the sun vwhich might affect growth 




patterns are 






1. 
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Pa^e 1 



COMl^ARISON SUNNY VS , SHADY AREA 



PURPOSE: * To de termine , how the presence of sunlight affects the 
population of a given a^ea . 



MATERIALS : 



1/ Wire coat hanger used in L.A. #2.10 
2. Chart to record data 



PROCEDURE : 



1 J_QS s__the_* wir.e_iioDp.„^a^ 
2. Identify, cpunt and record the number of each species 

found ephtirely within the hoop. ) 
3 s Make five counts and record the results on your table 

Get the totals. - . 

4. Toss the wire hoop anyyhere in the shady area. 

5. Identify, count and record the results as in Step #2 
and #3 abpyc; . 



DISCUSSION; 

1. 
2. 
3. 
4. 



What species were found only in the sunny ^rea? 
What species were pr.esent only in the shady area? 
What species grows well in both areas? 
Suggest two factors, other than the sun, which could 
affect the growth patterns. . 



REMEMBER: 



— <7 V 

Your grade depends upon : 



1. Your ability to J^ollow directions and work 



Your ability to obtain an5^return material carefully and 
\uie tly - ■ ^ 




pendent ly 



3* The quantity, of material coveted, 

4* Th^ quality of the work produced including; 

a* Organization of materials 

b. Accuracy ©f your answers 

c. Neatness of the Report Sheet 
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TERRESTRIAL & MARINE lilOMES 
(Optional Material) 

1. Listen carefully to the two topics discussed on the tape. 



II, 



III 



IV 



Study the location of the varfous biomes and then answer the questions' 

\)G low » * 

Write the answers on your Report Sheet. PLEASE DO NOT PUT ANY MARKS ON 
THIS PAGE. ■ > - m 

Complete the following sentences by filling in an appropriate word- 

1. Most of South America is co^vered with (a) forests. This is 

possible because the region is (b) and has 75 or more inches of 

( c ) eac h year . > • ' — 

Northern (d) , the (e) Peninsula £U|d most of (f) Australia 

are (g) because of a lack of rainfall „ 

Deciduous- forests, are found chiefly in the Eastern part of (h) 

/ and in (i)---. \ 

^ Much of Canada, the^candinavian Peninsula and Siberia are covered 
with (j)---'. ^ • . 

The Tundra regions are located in Northern (K)-^--, (1) ^tid the 

Island of (m) . ^ ' 



2 
3 
4 
^5 



Match the following terms and definitions. 
DO NOT PUT ANY MARKS ON THIS SHEET, PC^SE 



Use LETTERS for your an^swers 



i 



!• Desert in Asia 

2. Grasslands in Africa \ . B. 

3. Grasslands in Eurasia C 
4* Forests composed of evergreen trees 

5/ Forests in which the trees lose their leaves. 
6. The study of the interaction of plants and 

animals with the climate and soil 
7 • A large ecological unit which is able to 

maintain itself , 



ecology 
deciduous 
realm 
savanna 



E . blome . 

F. Gobi 

G. steppes 
cronifetous 



on. your Report Sheet. 

The. . 



Complete the following statements. Write answers 
PLEASE DO NOT PUT ANY MARKS ON THIS SHEE.T. 

1. Three -fourths of the earth's surface is covered by (a) 

water contaips many minerals espec4.a.lly (b) . • ^ 

2* The temperature of the surface water varies from (c) °F to (d) P 

The de^p water remains at '(e)-^r'*^F. ' 
3c The ner^tic zone is tde shallow water above the (f) shelf. 

Barnacles, crabs and {g) , (h)--- and (i)--- are found, there . 

4* The benthic zone is found at"'the, ( j ) of the sea^• X^) , \- • 

(1) , (m) are found there. , . ' ' 

5. Th^ open sea is called the (n)---zone. Porpoises (o) , (p)--- 

.and|^any species of bony (q)^ are found in this zone. ^ ^ 

6. The^bakic producer of food chains is microscopic plants known a| (r)^- 

Zpoplankton such as (s) ---copopods and small (t) are pa;|t of the 

food chain . ' 
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TERRESTRIAL & MARINE BIOMES , 

A climax community may^ occupy a relatively small geographic region. 
.H0,wever, this is not always the case. A BIOME is a climax comntunity of 
'^plant and animal life that is typical of a broad region with one kind 
of. climate. Not all the sites within this region need be of the climax 
type, but local climatic conditions permitting, there is a general 
uniformity of dominant plant sj^cies within the region. The climate 
of a region depends upon the temperature, precipitation, that is 
rainfall or snowfall , sunlight and winds . Nearness to "mountaihs^ ahd 
large bodies also effects the climate of a region. 

The six major realTns of the world are the Nearctic, Palearctic , 
Neotropical, Ethiopian , Oriental, and Australian. Locate these on the. 
transparency. These realms have no definite or^clear-cut boundaries 
even though the names may suggaKt some. Within each realm one or more 
terrestrial biomes may be' found. ^A terrestrial biome is a large, 
ecological unit which is able to maintain itself. It is the result of 
interaction of plants and animals with the climate and substrata ^oil) 
of the region. Major terrestrial biomes include the tropical rain- 
forests, coniferous forests, deciduous fores ts , grasslands , deserts, 
and tundra. The tundra biome extends across the northern part of North 
/\merica and Eur.asia. The desert biome is foun^ throughout the world--- 
Africa (Sahara) . Australia , North America? and in Asia , the large 
cold Gobi Desert. The grassland biomes cover large areas of the world. 
They are known by different names on the various continents . They are 
prairies in North America , Savannas in Africa, Pampas in South America, 
Steppes in Euras ia . \ Australia a:).so has large areas of grassland.. 
Deciduous fores^t biomes *are found in the eastern part of North America, 
in E!urope, Japan, and Australia. Coniferous forest biomes stretch 
.across North America (from California to* Alaska, eastward to the Atlantic 
Oc ean) and across Eurasia. The tropical rainforest biorje can be found 
in South America, Central America, central Africa^and Southeast Asia 
(mainland and islands). Most of North America is located in the Nearctlc 
Realm. This realm can be divided into the Californian, Rocky Mountain, 
Alleghenian and Canadian zones. Each zone has one or more biome within \ 
It. The coniferous forest is, a chief biome of the California zone. 
Within the Rocky Mountain zone there are ^deciduous forest, coniferous 
forest, grassland, and desert biomes. The Alleghenian zone contains 
deciduous forest and grassland biomes. Witt^n the Canadian zone there 
are the coniferous forest and tundra biomes . • Each worl-d realm can be 
divided, into zones which in turn contain characteristic .biomes . 
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The Marine Biome 



mi 



•The two-thirds of the earth's surface*^ covered l^y oceans contains 
more plants and animals than are found on land. Probably. 90 per cent 
of the f6od-mak:^g and dxygen-releas Ipg on this planet occurs in the 
waters. Most life on our planet occurs in f:^esh or salt water. 

The main'physical factors affecting the growth of aquatic organisms 
are the quantity of available oxygen and carbon dioxide, the temperature 
-the- presence -of - dissolved or -suspended materials and the in teiis^ 
light . • ^ , ^ 

Variations in temperature arfe not as great in aquatic areas as on 
land. The surface waters range from 32^ F in the arctic seas to 
85^F in the tropic zone- At great depths the water remains a constant 
31^F. The aquatic areas are thus the lar^st and most stable ecosystems 
OT^ earth. ^ ^ * ^ , 

The oceans of the world cons tituta,> a huge continuous bod/ of water. 
Some characteristics of this world ocean are: 

1. It absorbs and holds Ijirge quantities of solar heat and f 
moderates the earth's temperature. ' ' 

2. It contains "aVrelatively constant supply of nutritive materials 
and dissolved salts especially s6dium chloride. 

.3. It is' the most populated of all the habitats on this planet. 

«» I 

Environmental conditions in the oceans are far more uniform than 

on land, but even within the marine biome distinct zones occur. 

■ ^, ' ^ . • 

The littoral ^one is the region of the continental shelf. It may 
extend several hundred miles from shore until It drops to a depth .of 
about 600 feet. This is the depth to which some light penetrates. 

The littora^ zone along the coast is thq? most productive region of 
the oceans. Life in this region Is affected by th^ presencj^ of organic 
and inorganic mater ia'ls brought down by the rivers Itii these shallow 
waters, theire may be a luxuriant growth of brown algae such as the kelps 

The pelagic] zone is the region ot the open sea where plankton is 
the basic food. Plankton consists of the drifting mlnut^plants and 
animals on or near the surface of bodies of w.ater. The main members of 
the plant plankton (phytoplankton) ^of the ^ea are diatoms, other kinds 
of microscopic algae , and dinof lagellates . The pHytoplankton is the 
basic producer of ocean' food chains . 



o 
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The apimar^lanktow ( zooplankton ) Includes pi^tc^zoa/^ copepods , 
small shrimp, and^the larval forms of many animals • The copepods 
^feed ori algae, and the copepodsl^in turn serve as the main fooq of 
the huge whaleboi^e whale* From^algae to /copeppd to whale is a short 
food chain.' Other food chains include many kinds o£ carnivorous fish 
(e • ,sharks)and squid* ' ^ 

Biologists i^ormerTy believed tjhiat the tremendous pressure^ exerted 
by the water upon the ocean bottom prevented the existence of^ life 



there • However y |ffecently many "organ 
dark ocedn bo t tom . These are" mainly 
upon the rain of^ dead organisms from 
in a fine ooz.e* which is composed mainly of the" skeletons of 
radiolarian protozo^. * . 



sms have been found on the cold 
scavengers that depend" for food 
abo^ . Bacteria are present 



Major Concepts you should learn from this lessortare: 

1. Ecologists diyide Jhe earth into sin major 

terrestrial reg-i^rSjs or realms. » 

2* One or many biomes may be found within -eacl^ realm. 

3. The marine biome is divided into shallow water and 
i deep water habitats. 



/ 



The organisms of marine waters live ih the littoral 
^^^rwa^above the continental shelf, in the. open seas 
^ and oh the ocean floor* 



Now read the rfest of the dire<: tic^s on your Learning Activity 
Sheet and follow them carefully. If you feel you need to replay the 
tape you may do so, but remember other students are waiting to 
use it also* Be considerate of their needs, ' » 

. 0 

Tr;y to answer as many of the questions as possible without any 
help. Then look up the answers to the questions you do not know. 
You (San find them on the transparency or in the guide booklet, which 
contains the same material that is^ on this tape. 

When you ?have finiiShed your work and had it corrected by the 
student leader, bring your Report Sheet and the foXder you'jwere using 
to me. It is YOUR RESPONSIBILITY to see that all of the materials are 
comple te , and . in good condition in the folder:, before I date afid 
i^nitial your work. ^ 
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" f 



II. 



Listen carefully to the tape. Answ^ the questions in parts II - V. 
Write the'^answers on this sheet. ^J>lease DO NOT WRITE ON THE 
BOOKLET COPY. ( ^. N / 

• : • ■ ^ ■ / , • 

Completion Exercise (#111) / 



1 . a . 



3 . - h , 



c . 



2. - d. 



4 . 3 , 



a. 



f . 



iqj. l^atching Exercise - Answer with LETTERS (#IV) . 




5. 
6. 



7. 



IV. Completion Exerclae (#V) 
1. a. 



J 



b. 

2<< c • 
A. 



e . • 



3. * f . ♦ -> 

g- 

• h. 





j • 




k. 




1. 




* 




€' 




o . 








q. 




r . 



s . 

t . 
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Name 
I.. 



Section 



Date 



Instructor 



II. 



Objectives 

At the end of this unit, student^ should be nble tp : 




. List the structures wbich make up the alimentary canal. 



2. Describe briefly the function *of each including the enzjrmes' 
produced and the nutrient diges ted . ' 



3. Locate and give the function of thfe salivary glands, liver, 
gall^b^ladder an^ pancreas. 

4. Define ttie requited new. words . >' " ^ 
CHALLENGE MATERIAL (Optional) 



5. Identify the structures which make up the excretory system. 

* 

6. Describl^ briefly the function of each. 

• ** ■ • 

7. E^xp lain th6 -^functions of the kidneys' in maintaining the stabilit}^ 

of the internal environment. ^ ^ 




8. Define the New Wo,rds in the Chadlenge column. 
New Words for the digestive , and excretory systems 

Most of these words are new^.to you* Take, special note' of them as 



you come across them. You must be able to 
matching or multiple choice exercise. 



^ent 



if y them In a 



REQUIRED NEW WORDS: 



api^endlx 
^ ducts 
. duodenum 
epiglottis 
la(<3^fl^^ 
larynx 
villi 



epithelial tissue 

esophagus 

large intestines 

salivary glands 

small intestines 

smooth muscles 

stomach 



peris talsis 
'^pancreas' 
liver 
pH 

; pharynx 
rectum 



CHALLENGE; 



Bladder - — 

Bowiti'an ' s ca^psule 

Glome rtilus 

Kidtifey 

Uret<^r 

Urethra 
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DIGESTIVE AND EXCRETORY STUDIES 



Name 



Section 



Date 



*^ Instructor 



8. '01 



8.02 




;03. 



NUMBER. TITLE 

f 

The Digestive Systetp ' • 

The IJigestlon of Nutrients 
The Digestiop- of .Proteins in Fooci 
Rev. 8.01', 8.02 and 8 ..03 
pH and Digestion ^ 
The Dirges tive System 
Rev. Diges-tive System i 



DESCRIPTION 

Tape 

Lab - 

Lab' 

Quiz 

' Lab 

Microviewer 
#67 

Reading 
Lab 



Enzyme Activity 
Protein Building (DNA Models) ' Lab 
Test on Digestive Challenge Material 
The Excretory System ' v Tape 

Excretion 

Rev. Excretory System 



Microviewer 
#52 

Reading 



Rev. 8.50, 8.51, 8,52 



Quiz 



CHECK 



7 



COMMENTS 



t 



STUDENT SELF-EVALUATION 



GENERAL BIOLOGY 



LEARNING ACTIVITY S.OlyPage 



I. 
IJ. 



III. 
IV. 



V. 



THE DIGESTIVE SYSTEM 

V . . » . - 

Listen carefully to the tap^. - 

Study thq diagram of the digestive tract in your text book on Pajge, 
220. Also, study the table on Page 221. You will he expected to 
know the two columns headed Material diges ted;,awL-lHro ducts . When 
you think you know the material, do the MatcMn^g .Exercise and the 
Completion Mat^erial, Do as much as you can without afiy help first. 
Then look up the v«it1 swells ^ the questions you'do not know.' 



:1 



? tudy the f l^S h 

'^Matching the s tatement^ . and terms 

1. Lubricates f odd , in the mouth 

2. Orte end product of fat digestion 



.3. The final sugar #in starch digestion 

» 

4. Wave like series of contractions which 
move food along. 

.1 

5. The valve between the stomach and small 
in tes tines . . 



/ 



6. En^ product of protein digestion^ 

7 .^\Subs tance which emulsifies fat. 

8.. The^>a;;ganic catalysts which hasten the 
breakdown of f oods i 

9. Digested nutiMentS are absorbed into 
the in th^ 



10. The organ which s toreK glycogen and breaks 
down excess amino acids.x 



Complete l:he material on the next page after you think you know the 
diagrams, flash cards and table on Page 221. 

PLEASE DO not" PUT ANY MARKS ON THIS SlIEET. - 
Write all answers on your Report Sheet. 







cl • 


ct 1 \T/^ 2d t" r\ 1^ 

giyceroi. 


h 


yjy X.\j JL JLC > 


C • 




d. 


<• 

pancreas 


e . 


bil0 


f . 


glucose 


g- 


hormones 


h. 


amino acids ^ 


t) 


peris ta sis 


j. 


small intestines 


k. 


enzjmies 


1. 


villi . 






m. 


liver 
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WHAT DOES YOUR BODY NEED? 




5. 



6. 



7. 



8. 



9o 



II 



Use these terms to show the 
structures indicated by edch 
• letter on the diagram. 

salivary glands 
esophagus 
liver 
s tomach 

large Intestines 
small Intestlnem 
rectum or knus \. ' ' ^ 
-'lungs . ( 

diaphragm 
gall bladder' 



Use these terms -to fill in the blanks 
at the right. % You may use them more 
than once . ' . ^ . ^ 



10 
11 
12 
13 



Trace the path of fobd that 
we eat, going from the mouth 

to_ 

Food is mixed with digestive 
juices in the 

More juicies are mixed* with the 
food in the 



The food is absorbed and carried 
to all parts of the body by 
the ^ 

Unused food is pushed out of the 
body by the muscles of . 
the^ 

Waste materials from the blood * 
and other, liquid wastes are 
carricxi off by the 



We bre'athe air into our 
IHiis air is called 



We breathe out a harmful gas 

called ^ 

. ^ 

Besides food and air, our bodies 
muS't have 

How does the body get water'^ * . 

How and when does the body get 
rest? 
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Jji order for each ^of the cells of the body to receive and to use 
the nutrient materials taken into the body digestion must occur. 
Digestion is the process by which the large complex molecules of foods 
are broken down into ^ simple substances which can be absorbed through 
cell membranes. 

The smell of tasty food may trigger the digestive system into 
action. Salivary ahd digestive glands may begin to secret--th^r 
products before food is present. The process of digestion beg-ins in 

the- mouth. "Xhe teeth hold,~~tear or chew the food The tongue moves 

the small pieces arqund allbwing the food to be thoroughly mixed with 
saliva. There are- three pairs of salivary glands, the paratid, 
maxillary and the sublingual. Thei-r ajfcretionS not only moisten the 
'food to aid in swallowing, but also aSTan enzjrijie which begins the - 
conversion of stdrq;hes to sugar. The tongue moves t\\q^ food mass to 
the rear of the moudi where the food is swallowed. A muscular- tube, 
the esophagus, about ten to twelve inches long and one inch in diameter, 
receives the food mass aVid moves it alohg to the stomach. This is 
accomplished by a wave of muscular . contractions (Peristals is) which * 
forces ^the food downward. The cardiac valve controls the entrance of 
food intb the stomach. The stomach is a muscular sac lined with a ^ 
raucous membrane. It receives the food and adds gastric juices. , 
These are enz3mies known as pepsin , renin and gastric lipase . It also 
produces hydrochloric acid . As food is churned in the stoma oh, 
chemical reactions take place which reduce the more complex proteins 
into simpler substances called peptides . , 

The. pyloric valve controls the release of the partially digested 
food material into the small intestine. This organ is twenty to thirty 
feet in Length and about one inch in diameter. It has three ittain 
'divisions, the duodenum., je'junum and the ileum. 

The digestive processes that occur in the small intestines are 
dependent upon the secretions of three glands , «the liver, the pancreas, 
and the intestinal glands. ^""^A 

■ ' ' \ * 

The liver is the largest gland in the body, -It produces bile . 
which emulsifies or helps to digest fats. It also breaks dov^ the 
excess amino acids ftom proteins and stores starch in the form of 
glycogen. Bile is stored in the gall bladder until needed. 

The pancreas , which li^s below and behind the stomach secretes both 
hormonefs , which you' will study later, and several kinds of digestive 
juices. They neutralj.ze the acid of the chyme , the name giVen to the 
semi -liquid food mass as it leaves the stomach*. Pancreatic juices act , 



THE DIGESTIVE SYSTEM 



TAPE SCRIPT 



L.A. 8:.01 Page ^4 



on starches, proteins and fats as 



the^ enter 



the duodenum^ 



The intestinal glands also see^ete several enz5mie^ which complete 
the breakdown of nutrients. At this si:age,..4JjigL,^ st arches . have been 
converted Jto glucose ; the proteins . to amino acids ,i the fats to fatty 
^ acids and glycerol and nucleic acids y DNA ^«nd RNA, to nucleotides . 
The material then passes through the cell membranes of the Villi , the 
finger-like projections in the intestinal wall. The indigestible 
material is moved by peristalsis into the l^ng^intestines . 

This organ is five to eight feet long and may be 2 or 3 inches in 
diameter , hence the" name large intestines . ~^It^s main function is to 
consolidate the wastes by removing water, wU.ich is reabsorbed by body 
tissues. Here, also, some^^tyT^es of bacteriia^ break dpwn the waste 
materials * and release or produce valuable,j/£%aminS . /The reccum^ is the 
last section of the allmentar^^^ canal , pr food ytlibe 7 Its function is to 
control the release of solid wastes thru tfie /anus or rectum. 

The major concepts you should learn from this lesson are ; ' 

. ' ■ — ... 

1. Digestion is t,he process of changing complex food materials into 
simple substances which can be absorbG;?3[ through cell walls. 

2. In order for materials to pass through cell walls they must be 
small molecules and soluble that is, illssolv^ijl, in water. 

3. The substances which hasten the chemicaJL reactions in digestion 
are known as enzjnnes . . . / . 

4t The major food nutrients and their firi^iX break dowia products are: 
* a. starches - simple sugars for example glucose 
b^ proteins \- to amino acids 

c. fats arid oils ^to glycerol and fatty"acids. ^ 

Now read the rest of the directions on your. Learning Activity 
Sheet and follow them carefully. If you feei— you need to replay the 
.tape you ma^ do so, but remember other students are waiting. to use 
it also • ' Be cohisiderate of their needs,. 

Try to answer as many of the ques t ions as possible without any \ 
help. Then look up the answers to the questions you dp nqt know. - You 
can find them on the transparency or in ^he guide bookle^t, which 
aontains the same material that isi^on this tape . \ 
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jWhen you have finished yotir work and had it corrected by the 
student leader, t>ring your Report Sheet and the folder you were using 
to me. It is YOUR RESPONSIBILITY to see that all of the materials 
are complete and in good condition in th^ folder, before I date and 
initial your work. 
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Section Date 
^ ' THE DIGESTIVE SYSTEM 
I. Match4|?g Exercise IV. Answer in LETTERS. 

1. 7. 

2. 

3. 



Ins true tor 



II 



10 



5. 



8 
9 



Cortipletion exercise: 

Writer the name of the orgaq indicated by each letter : 



a . 



b. 



c . 



d. 
a 

. ') 

e . 



f . 



h. . 
i. 

j. ■ 



4.- 
5. 
6. 
7. 



8. 

9. 
10. 
li. 



III. Answer questions #13 and #14 in one or two sentences *^ach . 
13. ' ■ " • * 



14. 



IT 
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IKE DIGESTION OF NJTRIENTS 

* e 

PURPOSE: To determini the need for digestion of nutrients and the tipsts 
to check the process. (Work in groups of 4; 3 testers and one 
t recorder.) 

PROCEDURE: ' PART I 

1. Fill three peanut butter dr tall baby food jars 3/4 full of water. 
Label the ^ars with your section, team and mark them A, B., and C. 

2. Cut three pieces of cellophane tubing or sausage^casing 6 inches 
long . 



3. Tie one end of each piece of t\ibing wJLth a piec^e of thread* 

4. - Fill one tube with the solution of starch, egg white jand cooking 

oil. Tie the other end and suspend the tube in the wlater of Jar A 
See Text, Page 219- If you are using a baby food jar\^ suspend one 
end only. 

5. Fill the second tube with the salt and sugar solution. \Tie the 
other end and suspend it in jar B.. 

6. One student chew on a rubber band and collect the saliva s^ecreted 
in a test tube. You will need 1/3 of a tube. 

7. Fill the tihird tube with the starch, egg white aild oil solution 
arid add the'^saliva that was collected. Tie the other end; and 
suspend it in jar C. 

8. Let the jars stand irf the incubator in Room 253 until the next 
- , class day. . ^ 

V PART II 

Perform the following tests carefully ancl record the results in the table 
on youir Report Sheet. * 

9* One student pour 1 cm. (X/2 inch) of water from jar A into 5 test 

tubes. Number them 1, 2, 3, 4 and 5. The second and third testers 
of the group do the same with jars B and C. Each of you perform 
the * following' tests on your . s^ample , Report the results to the 
Recorder. (The fourth student ijm the group). If there is a change 
the test is positive so put a (+) sign in the column. If there is 
no change, put a (-) sign because the, test is negative. 

\ '\ 

10. * Pour a few drops of ti^be #1 on to a small piece of brown wrapping 

paper. Let it stand while you do the other tests. Then examine It 
If a translucent spot (you can see ^ight through) appears, f^ is' . 

* . prjesent in the water. ^ * 
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11. 



12. 



To tube #2 add 3 drops of Benedict's solution and heat it gently. 
If the solution changes color, sugar is present. It may turn 
green, yellow or orange depending upon the amount of sugar.jpresen t 

To tube #3 add 1 dtop of Lugol's iodine solution. If starch is 
present in thfe water, it will turn blue-black;,; if it is not 
present, the solution will be the brownish color o^f the iodine. 



13 



14 



To tube #4 add 3 drops of Biuret solution and heat it gently. 

Jthe ^s p lu t_ign_ cha^^ 



If 



To tube y/5 add 2 drops of silver nitrate. CAUTION: Handle it 
CAREFULLY. (If y5u'*get any on you, wash'*'lt off well under running 
water, then tell the ins true tor^ . If a white precipitate forms, 
chloride ions are present, then salt has passed through the 
membrane . 

DATA.: s Fill in the results of the tests on the chart on your Report Sheet 

DISCUSSION: Answer the questions on your Report Sheet using the data you 
V obtained and the material., in your Test book, pages !?18-220. 

CONCLUSION: From your Data .and Discussion questions, draw a conclusion 
concerning dlgestiop and testing of nutrients- Remember "the 
conclusion must answer the Purpose. f 



0 



f. 
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THE DIGESTION OF PROTEIN IN FOODS 

PURPOSE: To determine what substances are needed to chemically break ««k)wa 
proteins into usable form. * * 

PROCEDURE : PART I ^ 

1. Label 4 test tubes A, B, Cand D. 

2. PXace a small cube of hard-cpoked egg white in -each 

3. Put 3 ml. of water in each tube (1^; inches). 
•4. Add 5 drops of hydrochloric a^id (HCl) ^ tube A. 

5* Add 1/4 teaspoon of pepsin to tube B. ■ 

V 

6. Add 5 drops of HCl and 1/4 teaspoon of pepsin to tube C. , 

7. Add nothing to tube D - mark it control. 



8. Mark a tall ,baby food jar with your section and group number . 

9. Place the four test tubes in the baby food jar and put them in 
the incubator in Room 253 until the next class/ day. 

PAJIT -II 

10. Examine and record the app'earante of each of the t^st tiibesTs- 

' ""' ■ . > 

11. Pour a small amount, of raw egg-white into a test tube. Add .1 cm.. 
. of vater then add 3 drops of Biuret solution. Heat It gently.- 

Observe; and record the results . . . 

12. Label 4 more test tubes A^ , B^ , and D . 

13. Pour 1 cm. of water from each of the tubes into the 2nd test tube 
marked the same letter. Add 3 drops of Biuret solution to each 
and heat gently. Record the results . 

» 

DATA: Fill in the results of the test on the chart on your Report Sheet. 

DISCUSSION: Answer the questions on your Report Sheet using the data you 
obtained and the material in your text book, pa^es 220-223. 

CONCLUSION: From your data and Discussion questions, draw a conclusion 

^ concerning the . digestion of proteins. Remember the cone li*s ion must 
answer the Purpose . 
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THE DIGESTION OF PROTEIN IN FOODS 



PART 11*. Question 10. 
' 1. Examine and record the appearance of the tubtfs , 

TUfjaE APPEAlC«^CE* 




A. 

B. 



D 



*clear- cloudy; " egg.white^ same stzeV l^g^r , srtiall^r 
2. Questions 11-1^ 



TUBE 



B. 



C. 



D. 



MAmRt ALS 
WA*TER-EGG & 

Hci! 



Pepsin- 



HCl & Pepsin 



control 



COLT)R 



EXPLANATION 




3. 
4. 
5. 



What are the units which make up proteins? 



How many of these units/fave been discovered? 
Name the 4 elements found in these units . 
A. B.. ■ C. 



D. 



6. What element is present which was not found in carbohydrates? 
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7. What enzymes act on proteins? 



8. What liquid is needed to balance the molecules as they are broken off? 



9, Where does prok^ein. dige-^^ton begin in the body? 



10. What 4 substance? must be present for digestion to occur? 



a . 

_b. 



d. 



11,. Whefe are the end products of pjrotein digestion absorbed into the blood 
stream? 

"■ ■ I ■■ ■ ' ■ ■ ■ - — — - ■ " 

12. What use are protein foods put to in the body? 
a • V b . 



* 13. List 6 foods which have high protein content. 



> 



a. 
b. 



c . 



e . 



C0NCI4JSI0N: 
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d. 



f . 











1 




















>* 
















\ 








• 


■ t: . 




V. 


































•• . ■ * ■ : 


> * 

< 
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QUIZ ON L.A. 8.01, 8.02 and. 8.03 FORMA 
DIGESTION: TItE"^YSTEM AND PROCESS 



I. Match the following statements and terms: 

1. Enz3niies which act on proteins ^ A 

2. The solutions used to test for sugar B 
3,. Starch-splitting enzymps are found In C 
-4. What element is always present in proteins D 

but not in carbohydrates? E 

5. What nutrients pass into lacteals in the velli? F 

6. The .solution used to test for starch ^i G 
?♦ What substance emulsifies fats? H 

8. The digestioti of starch begins in the . I 

9. The Soluticyn used to test for proteins J 

10. ^ Substances which are essential for protein K 
- digestion in th6 stomach L 

11. The enzymes which catalyze fats* and oils 

12. Which substance enters the blood without M 
requiring digestion? ' N 

13 ♦ The solution used to test for salt 0 

14. Proteins are first broken down in the P 

15. Th^ end products of protein digestion are 



glucose 

HCl and pepsin 
Lugol' s iodine 
bile" 

silver nitrate 
Amino acids 
stomach 

mouth and pancreas 

proteinases 

sucrose 



Benedic t ^ s 



glycerol 
ac ids 
mouth 
nitrog 
lipase 
Biuret 



& fatty 



oil' 



II* Identify, the struc,tures by writing the name of the organ by the letter 
indicated on your test paper. PLEASE^ DO NOT W^lITE ON THE QUESTION 
PAPER — 



ERLC 




^ I 



pharynx • 
liver 

small intestines 

rectum 

mouOT 

gall bladder 
Salivary glands 
pancreas 

large in te s t ines 

esophagus 

stomach 
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pH AND DIGESTION 

INTRODUCTION: 

The term pit Is used to describe the acidity of solutions. It is 
measured by a *cale which ranges from 1 to lA . The values ranging from ^ 
1 through 6 indicate an acid, with a pH of 1 the strongest acid^ A pH 
of 7 indicates a neutral substance. Bases rafige from 8 to 14 with 14 
the strongest base, Hydrion paper provides a convenient measure of pH. 

PURPOSE: To dete^rmine the effect of pH on the digestic^ of some nutrients 

• 

I . ; PROCEDURE : v - ~ - . _ _ _ ^ „ 

^1. Set up small test tubes, Mark them as directed. 

1. DiiLute hydrochloric acid ^ . 

2- Ammonia water ' 
3 • soda water 

4 . Tap water 

5. Baking soda 

6. Freshly distilled water ^ 

7. Magnesia 

2. Measure out 10 ml of tap water and pour it into the proper tube. 

» 

3* / Using the tube with water as a guide, pour approximately 10 ml of 
each of the other substances into the proper test tube. 

4. Place the test tube rack on a piece of hand towel. 

'5. Tear off 7 pieces of hydrion paper each 2.5 cm (about 1 inch). 
^ Place them on the ,hand towel. 

6. Using forceps ( tweezers) dip one end of a piece of hydrion paper 
into each solution. Carefully lay it on the hand towel in front 
of the proper tube. Be sure the forceps do not get into the 
solution. 

7 . Allow the papers to dry for ome minute and then compare the color 
with the chart on the calse of the hydrion paper. 

8. Record the pH of each- subs tance on your Record Sheet. ^ . 

11^ 1. Collect 1/2 of a large test tube of saliva. If necessary, chew 
on a CLEAN rubber band. Add the o,5% starch solution to fill 
the test tube. ^ 

2. place your thumb on the top of the tube", invert and shake it to 
thoroughly mix the saliva and starch solution. - 
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3. Divide the solul.ion Into seven siuall test tubes. 

4\ Into 1 test tub§ , add drop by drop, ^ome of the most acidic^ 
solution found in Part I, until the pH is 2 . , 

5. In similar fashion adjust the, pH of each of the other tubes to 
pH's>of 4, 6,. 7, 8, 10 'and 12, using the substances you tested 
in PaVt I. . , ^ 

6. Set this second set of tubes in a beaker or jar of warm waiter, 
30-32^C. 



7. Every 3 miriutes , test a few drops from each test tube with iodine 
until .you get negative results,, i.e. does not turn blue-black. 

8. Record the numbei; of minutes required to break the starch down in 
each tube. If there is no change after 24 minutes, stop the 
procedure I " , - 

DISCUSSION:- . " 

"^1. What is the best pH for the digestion of amylase? • ^ 

^ I,.-.. * 

2. The pH of the stomach changes due to the, secretion of . . ^„ 

What is the pH? 

3. What foods are digested in a low pH? • 

4. The pH of the small intestines changes because of the presence 

of ^ . \ . • - ^ 

. 5. What was the pH of the baking soda? 

6. Is the pH of the intestine acidic or basic? 

7. Why is it good to have changes in the pH in the digestive tract? 

CONCLUSION: . ' 

Use your data and discussion questions to draw a conclusion concerning 
the effect of pH on digestion. 
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THE HUMAN DlQESTIVi: SYSTEM 
MICROSLIDE VIEWER • SIIT #67 

DIGESTION r.etars to the breaking dowt\ of large, c6mplex molecules of 
nutrient materials into smaller, less eomi^lex molecules that can be used 
by the cells of the body. The food passe;, through a tube, the ALIMENTARY 
CANAL where it is acted upon by many chem'.cal and mechanical agents. 

I. Study fflide #1 on Set #67. * ' . 

I. This slide is \aken from'- the . SALIVARY GLANDS.. There are (a)---' . 
pairs in the (b)-— . ' . " 

■ ) 

•2 . Note the tiny hollow sacs , of sfecr.^ting cells, which produce . 

3. Locate the ^Wct cells and study their shape. Find and draw the 
cross-section of a duct. (Hint: Look bj^tween' 6-7 o'clock). 

4. The only enzyme in saliva is (a)--- or amylase. It decomposed 
stajrch or (b) into maltose or gluQose molecules, 

II. Now/^tudy ;?lide #3. -. _ / - { 

5. Food passes through the gullet or (a)---to the stomach^The 
opening is called the (b) . . 

6. Th^re are 3 kinds of tissues in this tube. The inner -(a)--- 
layer with many (b) - -- to^prgtec t and moisten the tuBe . 

j\ (a) muscle, layer with circular and longitudinal muscle (b)--- 

tD help push the food down. 

S. Two (a)--- tissue layers hold tW-^layers together. They contain 
(b) — - and (c) vessels. ; . 

J- 

III. Observe slide #6 . . 

9. This slide shows (a)--- tissue with many (^) glands. 

10. Gastric juices, (a) and rennin are produced by (b) cells whil 

* the parietal cells produce the (c)-— acid needed in digestion of 
. (d)--. ^ , . 

IV. Look at" slides 7 and 8. 

II. -^The glands marked K are (a)---glands producing digestive juices. 

The (b) in these secret iorls complete the digestion of the 

nutrients. ' ' 

12, The finger-like projection^ are called (a)- V-. Glucose and 'amino 
acids «nter. the (b)---and the larger glycerol and fatty acid 
molecules enter the (c) , ^ 
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13. Waste materials are pushed into the (a) intestines, where (b) 

and^some (c)--'-are '^ab.sorbcd into the blood. 

14. Solid wastes are eliminated through the rectum or . 



» 
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THE IIUMA^^ DIGESTIVE SYSTEM 
(Micros llde Viewer #0) 



Section 



I. The Salivary Gland- slide #1, 



1 . a . 



Date 



Ins true tor 



3. Cross section of duct 



2. 



4~. A. 



b. 



II. The Esophagus, Slide #3 

5 . a . 

b. 



a . 



b. 



V • 

III. The stomach, . slide #6 
9 . a . . 
b. 



10 



a . 



b. 



8. a. 



c . 



10. b 



' c . ' 



IV. The small intestines , Slides 7 & 3.v 

11. a. ■ . 13., a. 

12 . a . - ■ ^ • c . 

— ' — * 

b. ^ 14. 

c . . 
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REVIEW OF THE DICE ITCV- .'lYSTEM 



I. 



II y 
III. 

IV, 



Read- pages 297 ti* 305 in the^ Biological Sciences by- Frazier & Smith. . 
There are three copies In each classroom. The books are NOT tQ be 
L il I ir|y^iu the room'. for ANY REA3.0N. 

Study ifkB pictures and/or diagrams careful-ly. 

Do the 'eprctses below. Write the correct answer on your Report Sheet. 



PLEASE DO ]NOT MARK UP THIS PAGE. 

Os in^ new words 

1. 



Entire food tube is^ known as 



2. 
. 3. 

4. 

5. 

6. 

7. 

8. 

9. 
10 . 



Movement of food in the* food tube 
Catalysts in the digest^V^ process 
Increase area of absorpt^dn .in intestinesx 



The area in the back of thejimouth 

Opening at the top of the -trachea — ^ 

Ringlike structures controll entrance and^ 
'exit of food into & out of the stonjach 
First ten inches of the '^all intestine 

Flap of tissue c6vering ' t;ha glottis - 



Gall bladder, liver, pancreas 



P_PJ:§l9 *^5^? 

B. enzymes 

C . pharynx 

- o 

t 

D . duodenum 

E. alimentary canal 

F . larynx 

G. villi 

H. digestive glands 

I. .peristalsis 
J. glottis 

K. vitamins ^ 

L. sphincter 



v. 



Select the best answer 
1. 



I 



* » 
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Which function is' NOT performed by the liver? . 1 ' 

; (a) ^ synthesis of some proteins (c) pvbduction of red blood 

(b'X storage of » sugar, as glycogen _ cells 

^ .. -^d) productiqp of bile 

2. The, pancreas produces , diges tiv:e jui&ea- and- 

(a> thyroxine (b) iSsulin (c) - adrenalin (d) glucose ' 

* ' . . . 

3. Carbohydrates must be cfVangcd to ----^^to be us^ed" by cells, 
(a) siicrose (b) maltose (c) glucose (d)* ; lactose v 

. •4. 'The end 'products of , pro teiti *diges tton are ' ' - 

>^(a) fatty acids (bj^ amino acids (c) ; glycerol .(d) starches 

'-5. BU©'' aids in digestion of fats and oil: because it --- fats. 
' (a) emulsifies , (b) melts (c) liquifies _ (d) burns . 
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6. Two pancreatic enzymes which digest proteins 

(a) bile and tr3rpsin * (c) bile and glycerol ^j^^^J^?.. 

(b) lipase and chyino tripe in (d) trypsin & chyTTK>trip8in^l^ 

J The. primary source of buildirjg materials is 

(a) fats and oils . (c) prote^ps 

(b) starches ' ^ (d) sugars 

•> 

8. Teeth and bones and DNA & RNA all require 

. (a) phosphorus (b) todinc (c) iron (d) calcium 

/__ . 1.7. ^ ^ ^ 

9. Organic compounds essential to normal metabolisfri, but which we 
cannot make . 

(a) fatis (b) vegetables (c) vitamins (d) sugars 

i6. Roughlji two -thirds of the body weight is due to 

(a) bone (b) muscle ^c) fat t^Lssue (d) water 
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'Section Date • Instructor 



Name ' 

PROBUEM: how does tissue ^.n^yme catalase function? . v 

INXaODUCTION: Hydrogen P-OKlde Is a polsono^^ 

: r;o;r:/hyroger;rrixia: .y ^eeleratmg this reaction 

hyd|D:gea „p.erpxide r'_ • 



\ 



PROCEDURE 



t 



^' ..r.A #3. liver #5. chalk . 



3. 
4. 



#1. sand #3. liver ™ . 

#2. potato #4. spinach ^ V . ^^g^^^e rubber tube and 250 ml. 

mitiute. , ^ ^ ^„Ko * Ri^rnrd vour results on the. 

Repeat step #4 with each test tube. Record your . 



chart below. . ^ 



^"'T^er ;f bubbles produced per .nlnute are listed belov: 

, , Bubbles /mln. 

Bubbles /min. k 
- , #4. spinach 

#1. sand - _ 

#5. chalk . --- 

#2. pQtato 

JL. ^^6. "fat ^ 

#3. liver • ^ , . 



1. Why did aome substances show no reaction?. 

2. wb^T^s the pii"^i"o3^ of using themY; 



i 3. 



What kind of subs tances seamed '-to contain latalase? 

* • V 



4,- Whi-ch^ substance was most reactive?. 
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CONCLUSION: 1. T c6nclude that_ ^^^THi^TThr^^ 

' / ■ T^r'^'"^ ~~ ^^f the chemical breakdown of^„_ 

' , <^ —T-^^ "_tn the living cells^. ^ . 
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ScioLion Date 



In;> true tor 



N.B. . 



2. 
3. 



J PHYSIOLOGY 700 EXERCISES . 

The^e exerclsevS must be done in j^roups . You will have throe or 
four weeks; 9^12 clashes ,ajid 15-20 nights for home study. 

You may begin with either group Aor B. 

Do the first two exercises; study the material carefully 'and then 
ask for the quiz. Then begin, the other group. ' ■ " ,., k 



4. 



5, 



m 

7.01 



Group C is extra for thdse students who are especially interested 
&/6r rapid workers. ' 

The date for the Unit Test will be announced. If you are absent, 
it Is up to you to catch. up and' cprfiplete at least Groups A 6t B 
before the test day. „ 



TITLE 



DESCRIPTION CHECK COMMENT 





Lab . 






^^.02 Composition of Bone 
7.05 Skeletal Sygtem & tBone 


Quiz 




* — 


7.03 * 'Epithelium & Cartilage Tissues 


"Microviewer 
"#50 






7.04' COMjiptive, Blood $ Nerve Tissue . 


#51 






7.06 . .VarCou» tissues 


Qui^ 


/ 




7.07 Review of Skeletal & Muscular System 


Re'ad ing 






> 

. 7*10 Test on Skeletal System r- 


V 






K : ' ' .' . . . . . 4 ' ■ ■ 

\ ' - ' EXTRA- 
7 .bo Muscular System 


~ Tape 




\. 


7.Sl\ Types of Muscles 

■ -A — . ■■ — i' ' ' . ' ~ — - - ^ 


Microviewer 
#51 






\ ; • . ■ 

7,52 . Muscl,es 


Quiz 






■' - * ' 




















> 
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THE SKELETAL SYSTEM 

( 

Listen carefully Lk) die Lap^ 



II. Study the bones of the skeiketoii. . You will be expected to be tible 
. to label tKe major bones on a diagram* 

III. Study the transparency of the skeleton and the flash cards befc5re you 
try this question. Look at the diagram of the skeleton. You have 
both the front and back view to help you locate the bones , 
Try to label the bones without looking at the transparency, - 

IV ."" Answer " the~questioTiT3 on your "RepoTrt S^hec t 



I 

t PLEASE DO NOT PUT ANY. : MARKS ON -THESE SHEETS ' ' , 

I 

Complete the s tatements-on Page 1 by^using ope of the- following words 
or groups of words. Write the number of the correct answer on your 
Report^Shee t . * 



J 

1. 


Liver-, kidney and ^tomach 


11, 


' spinal cord 


2 


organs of lower abdomen 


* 

12. . 


knee cap 


3. 


bali-and^sdcket . ,^ 


Y 

13.'. 


hinge jo*int 


4, 


lower jaw. bcfne ^ 


i 14: 


brain 


5. 


thoracic c^ige - 


15. 


^ epiphysis 


6. 


breastbone * 




knee joint. 


7. ; 


lungs and h^art ' 


' 17 . 


inerVous 


8, 


stiff and^ awl<:ward 


18.- 


hin^s 




.vertebrae 


19. 


disc 


10. 


ligament , - 


20- 


ribs 
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THE/^KELETAJ. SYSTEM 



The' skeletal system of man consists of car tilage , ligaments , and a 
skeleton of 206 bones, CARTILAGE Is a, soft slippery material, at the end 
of many bones ♦ The nose and outer ear are also made of cartilage • 
LIGAMENTS are strong bands of connect tve tissue which bind bones together 
at joints , ' 

A bone is compose^, of non-living calcium phosphate and calcium * 
carbonate secreted by bone ceils. The living part oJ& the bone consists 
of bone cells, cartilage cells, blood, blood vessels^ nerves, fatty 
material and connective tissue. 



Many bones, especially the long bones of the limbs have enlarged 
ends made up of Spongy ^otie containing RED BONE MARROW where red blood 
cells and, sbmie white blood cellLs are made. Cartilage covers the ends 
of the bone. The . Xong ndrrow^^art is made^ of COMPACT BONE containing 
YELLOW BONE MABSroU for fat storage and covered with a tough membrane 
called tt>e : PERIOSTEOH ; ' ' The gro^wth b-f t^e 'loiig bones ocdurs at both 
ends , . be tween the ctjmpact bopi^ find the spongy bone, ^his region is known 
as the EPXPHYSts. ' . . 

The size and shape of the banes vary greatly and aire closely 
related to their specl^^ic function. The skull consists of the CRANIUM ^ 
made up of severalt joined bones and the facial bones. The lower 
jawbone? are the only movable ones; , 

The back boue or VERTEBRAL'. COLUMN is made up of .33 separate hollow 
VERXIBRAE litiked together by ligament?. Cartilage pads or discs are 
located between each vertebra, and function as shock absorbers. The 
SPINAL CORD, or major netve of the body lies in the caual formed in the 
hollow- pf the vertebral column. The COCCYX or tailbone is made up of 
4 or 5 smkll joined vertebrae. - 

The breastbone or STER^NUM has two functions.. The ypper region 
connects the two CLAVICLES pr colrlar bones and the lower part Is the 
front attachment for the RIBS . These togfet+ier are called the THORACIC 
or RIB CAGE and protect the heart and lungs and partially protect the 
liver, kidneys and stomach. / 

The bone's of each pair of limbs are attached to a ringlike set of.' 
bones called a girdle. The arms are attached to the PECTORAL girdle which 
consists of the clavicles and scapulas. They are held in place by 
ligaments; Thfe legs are attached to three pairs of fused. bones called 
the PELVIS , or hip bon^ . The tcua or head of the FEMUR Is held in the 
socket by ligaments . X 



TAPE SCRIPT L.A. 7.01 Page 4. 

.THE SKEI.ETAL system 

The boDes of the arms and Legs coinpi3re well with each other. Each 
has 3 long bones. In the ari^^- we find humerous , ulna and radiusr; in 
the leg - the femur, tibia and fibula. The wrist bones are carpals , 
the hand bones metacarpals, the ankle bones are known as tarsals, the 
foot bones metatarsals. The fingar and toe bones are called phelanges. 
The leg has an extra small bone at the knee known as the PATELLA or ^ 
knee cap^ .• ^ * . 

The junctions between bones are called joints. There are two major 
type& - MOVABLE and IMMOVABLE . Immovable joints do not permit movement 
but do provide protection. The cranium pro'tecting the br^in and pelvic 
girdle protecting the lower abdominal organs are .immovable joints. 

• The movable joints are divided into four major types. The BALL-AND- 
SOCKET joint found in the hip and shoulder joints permit movement in all 
directions. 'A PIVOT JOINT allows one bone to rotate on another. The 
skull pivots on the fits t vertebrae when you turn your head. Some of the 
wrist and ankle boneis rotate on each other. The vertebrae and some 
others of the carpals and tarsais are examples of gliding joints . That 
Is, the glide across each other. The hinge joints found in the elbows 
and knees permit movement in one direction only, just as the hinges on 
doors usually open in one direction only. - 

■ The growth of bpnes depends upon diet and gland function . Calcium and 
phosphorous are two essential minerals. Vitamin D is needed to utilize 
the minerals. The growth and development of bone tissue is also partially 
controlled by, the pituit.ary, thyroid, parathyroid and sex glands. You 
will learn more about these glands in another lesson. 

The, major concepts you should -learn fyom this; lesson ^re : 

1. The skeletal system provides the framework for the body, -giving 
it sh^ipe and support. - V 

.2. The^boties provide a place of attachment of muscfles to permit inocion . 

3. Parts of the skeleton also provide protection to vital organs of 
the body. The cranium protects the brain and the thoracic or rib 
cage protects the heart and lungs. ■ 

Now read the rest of the directions on your Learning Activity Sheet 
and follow them carefully. If you feel you nee^ to replay the tape you - 
may dq so^ but remember other students are waiting to'use it also. Be ' 
considerate of their needs. 

Try to answer; as many of the questions as possible witfiout ax\^ help. 
Then look up the answers to the questions you do not' know. You can find 
them on the transparency or in the guide booklet, which contains the 
same material that is on this ta^e . ' - , . ■ • 
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THE SKELETAL STSTEM 

When you have finished your work and had it corrected by the 
.^^tudent leader, bring your Report Sheet and the folder you were 
using to me. It is YOUR RESPONSIBILITY to s<ie that all of the 
materials are complete, and in good condition in the folder, before 
I date and initial your work. 
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THE HUMAN SKELETON 

• * 

There are more than (100, 200, 150, 75) bones In a skeleton. 

To make your skeleton strong and useful, your bones have different 

shapes and various ways of being joined together. For instance: 

The skull is made up of 22 bones, but only 1 is movable; it is 
the mandible or the • 

This bony structure (the skull) protects the • 



To the sternum or the ■ ^are fastened most of the 

These bones form the _cage . 

This . ^cage protects the ^^nd to 

some extent the [ • 

Some bones do not look^like a "regular" bone,''but are flat, like 
the patella or th /^-^ whidh protects the 

Your knees and elbows have joints that work like >so 

they are calle d/ ^Joints. ' 

Youi: shoulders i and hips have joints that allow a rolling motion,^ 
made possible, by the use of / joints. 

The pelvic^ bone!^ sjLipport and protect^ • 

Your spinal coluWi is made up of 33 bones, 26 of which are flexible 
bones called / ^ 



If your backbond were one solid bone, how would this affect your 



movements? \ 



Your- spinal colum^ is also a canal or passageway for. the 

^which, with the brain makes up the central 

system. ^ ^ 



A very strong cartilage forms a sort of cushion between each two 
vertiebrae. This cushion is called a __. 

The cartilage is not the only means of fastening the vertebrae 
together: nature also used^ ■ " • 

How can bones grow afe. the body grows? . 



LEARNING ACTIVITY 7.02 

GENERAI.' BIOLOGY , . 

THE STRUCTURE AND COMPOSITION OF BONE 
Purpose- to study the structure and composltior, o£ bone ^ 

procedure:^ Study the diagram o£ the bone in your te^book Page 212. 

2.' Label the structures Indicated below and match the structure 



with the function. 



A. . > 

1. Compact bone. 



3. 



4. 
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2 -, — per io s te\.vm 

W^ktiS/ 3. red bone marrow 

Al^^l B ^- y^^l°^ marrow 

. ^^'^^ ^ ' ^* ^^^"^^ ^^^^ 

llvW^ ^* "^^"'^^^'■^^ covering the bone 

|WW4 ^ 2. strong supporting tissue 

3. softer, porous part of bone 

/ productioti of red blood cells 

IJ^^^K ^ 3, nutrients for living tissue ' 

Study ^-'^^^ Microviewer Slide Set #10, 

l]'%:tol^ repoft'sh:et%taw a picture of the slide and label the three. 

V^^^^' ^ o A «Tirl R -and '^Jve the funceion of each, 

b Name the structures A and B ana .,.j.vt: 

b. carefully cover ""'^J^^^^^HE ACID CAUTIOUS!.^. ' _ . ^ 

■ S^the earirorP;ge™nrthen list three Element, which may b. 
' . found as carbonates in bone tissue. - ^ ^ v 

Weigh a small dry bone. . ci ' 

t "^^^T^l^^^^ « 

* and labeled) for three days. / 
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r 

c. Remove the bon<i from the solution ))vrith forceps (twee^sers) . 
DO NOT TOUCH it with your fingers j 

d. Rinse off the bone with tap water'. Lay it on a hand towel to dry. 

e. re -weigh the bone. •, 

1. What is the diffe ren.ce in the weight? 

2. What part of the bone has been removed? 

f. Feel the bone. ' . 

^I'r- Doe^"lt feel hard- or soft" (HLke-cartilage)? - — ~ ~ 

2. Explain briefly. 

3. What is cartilage? 

4. What makes bones hard? _ 

g. Test the bone for protein. 

1. Cut off a small piece of the bone. 

2. Place it in a pyrex test tube. 

- ^ . Add 2 ml . of water . . " 

4. Adw)2 ml. of Biuret solution. (Biuret solution is a test for 
the presence of protein. If protein Is present, the solution 
changes color.) 

5. Heat the tube for a minute or two and wa,tch for a color change. 



CONCLUSION: 



The conclusion of an investigation must answer the Purpose at the 
beginning for example: 

1. We^ co'nclude that the three major structures of bones are (a), and 

a spongy (b) which ate covered l^y a thin ---(c). 

2. From our tests, we conclude that bone contains carbonates of (a) ; 

(b) , (c) and the building material (d) . 



- rape ' 1 . 



THE STRUCTURE Ci^l'l'O:]] ' ON OF lK)ilI 



DATA: 

2. . A, Label the structures indicated on the diagram and 



B. match the structure witli th(^ functiion* 

A. 




3^ Cross section of bone^ 



USE LETTERS 



] . c'ompac t bonts 
2* ])criosteuiTi 

A 

3 r^cd _b.on4ii__inarx'_QW. 

4. yellow bone marrow 



spongy bone 



nie mb r an e c o ve r irj^ 
th(? bone • 
2 . s trong supporting 

tissue 
3. softer, porous 

X^'^'^t of bone 
A. production of red 
•blood cells 

5 * nutrients for 
.living tissue 



A. 



B 



4. What happened' when the piece of bono was placed in^ the HCl acid"^ 

(c ) - : „ \ I ^ 



Why? 
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d. Thfee elQ-mentb which may be found as carbonates in bone tissue 
are - - . 

1. ' 2. , ^ . 3. 

_ . - 

5., The weight of the bone placed in HCl 



a. before 

b, after 



Difference In weight:" . . ' ' 

. "The ' • ^had been removed from the bone while 

in the HCl solution. 

g. After heating, the Biuret solution was 

proving that protein present, 

f, 1. ' . « 

2. (b) ■ . : ' 

3. ' ; 



CONCLUSION: ' „ • 

1. We conclude that the three major structures of , bones are (1) 



(2) ■ ^which are q.overed bj^ 



a 



thin (3) . ifc ' . » 

li From our tests we conclude that bone contains carbonates of 
. (1) " ■ (2) . ^and 

• ■ • t 

(3) i ^and the building material 



» I -m 
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GENEIRAL' BIOLOGY . > TgATW-INC' ACTIVfl-Y 7 .03 ' . 

LvPITllELTlIM Alto CARTTTJVGE TISSUE 
(Micros lide Wiex^er Set #50X 

WL. The body Is coi.ipcrcd of billloTis of celjLg or building • blocks . These 

icplls are not all alike. ' You have, niany difleifmft kinds of cells because 
they must do (^fferent kinds of work to keep- the body alive. Differi^nt 
V k-jLnds of cells working together are kYiown as a' Ttissue ; Several tissues 
i •• workii^g togeth<?r make an organ and Several 6rg^in.s- working together to , • 
produce one function are known as a system . ' * ) ' 

V » • ■ * ■ • . ■ ■ 

" 2. In this lesson, we will s-V^y several tissues to see hoW different kinds 
of cell^ work together. ^ ^ " " ' 

\3.' Study Slides #1 and ^#2. pn 'Mic^roMewer Set #50^ ' 

. a,. -D^raw' two cells-'. ojP^the lining of the ''tracb^aV "V^ / 
b-K In slide y/^i , what ^oes the l^tte^r 4^.p0int ovtr - \ . 
. c! What kind of tissue holds, o their tissues tdgethert, . 

4. ' Look at Slide; #3*." „ . - "^i" ' 

% . a-. What are the dark blue spots dp .^m'^ ,6 llde^ :i=r?^f- " ^ \ 

b'. What is /the lining tissue -calledY ^^ 

* 4 'c. What 0re. the tijiy h^ir-like struc t\i^g-'?^„^"~7r- 

"What is ^their functiot?? / ' , '\ -i,,, '* ^ 

,dt Praw two pf these cells . - ; "^^ifc-.' ; ,i » /' ' ■* ' ' " 

' e. What!-' is' the name of these cells? [ ■^---S^'-''. 

f-. How -did they get their name? . ' /a ' \''\ 

5. Look at' Slide #4. » " ■ . , ,, u^--' ' 
^. What\i4 the group of cells jnarked G called? - v '^,...' ' . > " 

, b, *W!iat is its function?- ' ^ *: ' * • . 

c. How does tH4s secretion help '.the' bqdy?^ . 

6. ' Look^ At Slide^ /5. , . * * ' • . , V ' ^ ' 
a.". What is the name of. the tissu^ making "^p the hard';ring? " - v^,.; • . 

* b. Why is it important to ^ave thi^ typ^ of tissue in the^ trajp^iea*? 

I * . 1. ^ * ^ 

7. Look at "SUdjfe #6.. , ' ^ . . i . ■ ' • /. y 
a. What is ' the scientific^ name' for 'tKe foo,d' ,tube? • , , • . ' 
b . What are the two kinds, of 'cells in. .the food tube? Give, the' function 

of Qach.* - - ' - ■ 9. ' ^ - » , • . ' 

8. Look ab Sl;ide y/^. * ,'| / ' ^' 4 
. a. How do the epitheli^J; cells ;in this slide di-f^er from, thc^s^ s-een- in 

others? ' " " ' • ^ . C V ' , • ■ 

■ ^. .'What type of muscle cells are found, in tlie urinary bladder? 



■ r ^ 

• GENERAL BIOLOGY * LEARNING ACTIVITY 7.04 

\ 

COIWECTIVE BLOOD AND NERVE TISSUE 
(Microfelide viewer Set #51) , . ^ 

1. The cells of the body are grouped together into tl^xies . organs and 
systems. The various structures are heW. together by a W'twoVk of 
tissues. All tihese* tissues are called connective* tissue thougiV^ 
the^ vary In^ size-i shape and function, . We have already studied bon^ 
cartilage arrd epithelial tissue. Today we will study three tncpre kinds 
of tissues. * ' 

2 . ' a r -Cook at slife #4^Tid-sltde #7"- — -These- ceHs b ind~ other ce^l^^^^ 

so are knowiH as tissue. , / 

" b. Them areolar tissue hqlcis the skin and tissite be loV it , together . 

: • . . r - 

3^ Draw two adipos^ iira*'^ cells on ^our Report Sheet. 

a. What food nutrient is stored in/tjiese cells? . 

b. . Where is the nucleus locared? 



What effect does an increase in weight have on the blood vessels ?j_ 



d. Is this good or bad? Why? 



4. Look at Slide #6. - ■ 

9. What arp the ^wo types' pf blood cell? . ^ ^ ' 

b; How. do these cells differ. in structure and function? 

5..,, Draw one^ of 6ach type o£ blood cell. , . 

6 . Lo6k at Slide #8. ; " . ' 

a. This slide shows a* view of tissue. 

b* Nerve cells are often called? . r' 

♦ c. The nucleus of a nerve cell is found in the.^-r--. 

d: Nerve tissue is , found in the ;^ the r spinal--^-- and nerves of 

the body. . 




Draw ainerve cell. 



f. i 



ERIC 



Page 1 

GENERAL BIOLOGY . . LEARNING ACTIVITY 7.07 



I. 



REVIEW OF THE SKELETAI. AND MUSCULAR SYSTEMS 



Read Pa^s 276 to 29?. In the ..Biological Sciences by Frazler and Smith, 
(There will be 3 ( opie^Hp each classroom. The Book? are riot to be taken 
from the room for any- reason W11ATS,0EVER) . 



. II. Study the pictures and/or diagrams carefully .||||^ 

Itl . Do ^he exercises below. Write the correct term on your Report Sheet. 
Please DO NOT MAJRK UP THIS PAGE. ' ^ H 

^ _____ .j-^^ ^„ ^ t imu 1 1 ~o r n e t vbus ""itnpul s e s~ p c^c e ~a"con tr ac t ton ~o f ~-a~mu s c le 
which is knows as tonus tetanus itisertion 

Z. In the joints which permit movement, bones are held together by 
tissue called ligaments tendons periosteum 

' " » 

3. Bones of the skull which are joined by inimovable joints to'protect 
the brain ajre collectively called the 

. cranium / centrum sternum 



4. A ty{)e of muscle which functions almost constantly is called a 

smooth J skeletal jpardiac muscle 

5. The "protection of the spinal cord in the human body is provided t)y ^ 
tbiirtfy^thjree structures called 

periosteum . vertebrae muScle 

6. The pigment in the skin which helps to protect the body from the 
harmful effects of the sun's rays is called* , ^ 

dermis hemoglobin * melanin 

\ 

7\ The bony case surrounding the brain is not fully developed ir> an , ^ 
infant. At' birth, the cranium is'mostly composed of , 
cartilage bone \ muscle 

8. The skJLn .protects the body from disease, from ultraviolet rays, 

from heat loss., from blows to the bo4y and from the excess ive loss v 
of: • heat water , vitamins 

9l The kind of musc'le which can remain contracted or almost completely 
relaxed for long periods of time Is called muscle. 

skeletal ^ cardiac smoc^h tt 



10. Cells in th^ lower^t^yer of the dermis which help to ' insulate the 
body \are called cells. - . ^ 

' effectoSiP ^ melanin receptors 



4 

■\ 
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LEARNING Aj2JTIVITY 7.07 " 



IV. Using .New Words ^ 



1. 


supports for the arras 


A. 


or 


igin 


2. 


structure from which a hair grows 


^ B. 


axial skeleton 




redness and swelling of the skin 


c. 


pe 


Ivic girdle 




skeleton containing arms and legs 




"To 


Tiicie 


5. 


skeleton containing skull and ribs 


E. 


insertion ^ 


6. 


type of muscle^ of stomach & intestines 


F. 


dermatitis 


7. 


type of muscle in heart 




G. 


dehydration 


8. 


striated muscle are also knqwn as 




H. 


pectoral ^irdl 


9. 


''lack of enough water in livJLng tissue 


I. 


smooth muscle 



places of attachment of biceps 'muscle 



J, skeletal muscle' 
K., cardiac muse Id 

appendicular skeleton 
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GENERAL BI' 



LEAJINING ACTIVITY 7 .5 



tHE MUSCULAR SYSTEM 
(Optional Material) 



I. 
II. 



Ill 



Listen carefully to the tape. 

you will not be expected to memorizie the names of the muscle'e , 
but it is important that you understand how the skeletal muscles 
function . 



Study the transparency and the flash cards carefully then feee if 
you can do the two matching exercises and the Completion exercises 
Write your answer on your Record Sheet. 

PLEASE DO NOT PUT ANY MARK ON THIS SHEET. 



IV. Match the definitions and structures: 

1. Muscles under control of the will 

2.. Muscles which bend the body joints 

3. Involuntary muscles - 

4. ' Attachment to bone which moves 

5. Connects muscle to bones- 

6. The heart muscle 

7« Triceps muscle is a --- 

8. Connect one bone with another bone 

9. Originates constrictions of the heatt 
10. Muscles which have stri-pes 



a . tendon 

b . ligament 

c. voluntary 

d. insertion 

ill 

e • involuntary 

f . flexor 

g. extensor 

h. striated 

i . smooth^' 

j . .pacetnaker | 

k. origin 

i. cardiac 
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• LEARNING ACTIvm 7.50 

GENERAL BIOLOGY ^ ^ ' 

V Match the following muscles a.d their ^ctiot,. Use LETTERS for 
your answers . You may use an answer more tijan once. 



V, . 

1. Rotates & Lowers the head 

2. Raise the forearm 

"3 .""Ex tends—the- leg - 

4 . Pulls in the abdomen 

5. Rotates the thigh ^ 

6 . Lowers the arm v. 

7. Flexes the foot and leg 

8. Raises the front of the foot 

9. Lifts the ribs 

10. RaisesL and rotates the arm 



a. tibialis anterior 

b'. triceps 

c . sartor jus ■__ 

d. gastrocnemius 

e. sternocleidomastoid 

♦. 

f. greater pectoral 

g. biceps 

h. rectus abdominis 

i. ' rectus femoris 
j I deltoid 



IV. 



deletion exercise - How t^e Muscles Work - on next page 



\ 



. r 



GENERAL BIOLOGY L.A. 7,50 

HOW THE MUSCLES WORK 

!• The bo4y3 like all living thi?ngs , is made _up. of millions and 
millions of 



2. Cells have many different shapes.' One cell is made up of long, 

slender fibrils and is called a 

» - , ■ - - ..... — .. - — 

3. r A number of' such cells fused or ''bound together'* become a 
— - - ^ f ibe r . — Draw- your- cQ^naept-ion -of - a cros s sec t io^ 

muscle, showing bundles of muscle cells. 




4« These diraj^^ings show the flexed' ^rnpi and the relaxed arm. On each 
- ^ one locate the biceps and the triceps muscles* (a) is 
the (b) 1^ the ^_ 



5. What* makes the muscle ''bulge'* in the middle? 



6/ Does a muscle pul'l or ji(ijsh a bone? / ' 

7. Can a muscle do both? \ ^ ' \ 

8, For every muscle? that raises a bone, there Is an opposite 



TAPE SCRIPT 



L„A. 7 ,50 



THE MUSCULAR SYSTEM 
(Optional, Material) 



In humans and nj6ny other klndfi Of animals,, the ability to' move depends 
upOn the interaction of the skeletal system and the- muscular system. 

Muscles are divided into three .grcjaips . V oluntary muscles which are ' 
-controlled by the will; Involuntary muscles which are so named because 
they are not under conscious control; and the heart muscle. 

-Jhe voluntary muscles are attached to the bones of the skeleton and 
,iifovif^ them, therfefore-^ they are often called skeletal muscles . They are 

.:„lon"k , . rDAind_and_jcxas_s. - $. tr ^o, J: he y a re _g 1 s o know a s„ s tr ia ted mus c l^es . 

Eacn end of a muscle is attached to a bone by a tj^nd of especially 
strong connective tissue called a Tendon . The end attached to the bone 
which does not move is called the origin . The end attjiched to thfe bone 
which does move is called the insertion . The main part of the muscle 
is known as the belly . * ^ / > 

Most skeletal muscles work in oppos ing pairs . That is, as one 
muscle contracts the opposing muscle relaxes. Take, for example, the 
muscles in the upper arm. When a boy wants to. display hi§ upp^r arm 
muscles he pulls his forearm up which shortens his biceps muscle and 
the enter or bell^ bulges out. At the same time the triceps musicle 
underneath the arm relaxes. Muscles that bend a' part of the skeleton 
are called flexors ; those that reti^rn the bone to . the original position 
are known as extensors . Hence the biceps muscle is a flexor and the 
triceps an extensor. , 



'n 



The invo-lun tar y muscles are smooth, non-striated and spindle shaped. 
Each has on6 !j.argQi central nucleus. .. Smooth muscles are usually arranged 
in sheets oi^ layers . Tl^y^are found ' princTpally in the internal organs , 
for example in the digestive tract , respiratory passage, urinary arid 
gall bladdfers apd in the v^lls of the blood vefe^el*. A few of the 
involuntary or^'smooth muscles ajA some times- under voluntary control, 
for example the diaphragm and e^FLids . >, ' 



The heart or Cardiac muscle belongs in a group all its own. Its 
cells have some' of characteristics of l?he voluntary muscles in so far 
as they ' have «riBomei-striat :|.ons , however , the heart muscle is not under 
conscious control. The bontrafction of the'heart originates in a small 
group of cells in , the^tight auricle known as the pacemaker. Thi^ mass 
of cells resembles nerve tissue as it can set up and transmit electro- 
chemical .impulses to other parts, of th^ heart. 

There are more than 800 muscles in . the humap body . . You may "be . 
interested in knowing the functions .of a few. Let's look at those , ' 
shown on the transparency. 

:{■■■. • ^ ■ . ' ^- • 



TAPK SCRIPT L. A. 7.50 

THE MUSCULAR SYSTEM 
(Optional Material) 

The sternocleldonia8toi4 rotates and depreSsSes the head. 
*rhe (^eltold m uscle raises and rotates the arm. The biceps raise or 
* flexes the forearm and the triceps lower or extend it. The greater 
pectoral muscle lifts the ribs and pulls the arm toward the chest. 
The rectus abdominis is one of the three layers or ^hfeets of muscle 
in the abdominal region. It compresses the abdomen . I The rec tus 
fe^norls extends or straightens the leg and the ^artofl^us muscle 
rotates the thigh when you cross your legs. The gastrocnemius flexes 

t:he foot and "leg-Tdien vou raise-your-heel-and "the -tebiales-ante^^^ 

flexes or raises the front of your foot. Moderate exercise helps 
keep muscles in good condition, * The actual movement of muscles 
. depends upon stimuli from the motor neurons of the nervous system 
which you will study later. 

» 

The major concepts you should learn from this lesson are: 

1. There are three kind of muscles - voluntary, involuntary 
and heart muscle. . 

> .■ ■ 

2. The voluntary muscle^; are attached to the skelton and 
. are responsible for movement. 

3. Involuntary muscles control the* functions of most of 



the internal organs and systems eg. digestion, 
glands etc. 



circulation , 



4. -The heart is composed of a special type of muscle 
Now, read thte rest of the directions op your- Learning /ctivity 



Shee^t-«md follow them carefully. If you feel you need, to r€ 
you m^ do so, but remember other students are watTtng to U£ 
Be considerate of the^^fc^ needs . . ^ 



play the tape 
e it also. 



\ 



Try to ans^t^er as many of the questions as 'possible without any help. 
Then look up the answers to the questions yoU do not tcnow. You can find 
them on the transparency or in the guide booklet, which contains the 
same materiaT that is on thi,s tape . - 

- 4 

When you have finished -your work and had it corrected by the student 
leader, bring your Report Sheet and the folder you were dsing to me . ^ It 
is YOUR RESPONSIBIfclTY to see that all of the materflals are complete, and 
in good condition Tn the folder, before I date and initial your work. 



GENERAL BIOLOGY LEARNING ACTIVITY 7 .51 

TYPES OF MUSCLE (Optional) 
(Microviewer #51 and Text, Page 215) 




PURPOSE: Tos^fe^^y muscle tissue and compare thfe structures and functions 
— of eacnvtype . 

PROCEDURE: \ 

X: PART I 

1. Stud.y slide #1 on microVlewter set #51. 

2. Draw one cell; name it and^-Nj^bel the patts Indicated. 

3^- Why are these- cells given th^^name? ^ 

4. What structure is found at A? \ . 

5. What are the long threads of cytoplasma called? 

6. Some sections of the muscle are thin, others thick, this makes 
the cell look striped so they are also known as . 

7. .These muscles move the bones so they are given a third name. 

8. Explain briefly how muscles move the bones. 

9. Study Slide #2 on >Iicroviewer Set #51. 

10. Draw .one cell,, name it and label the parts itidicated. 

11. Why are these cells given that ri'a^e? 

12. They are often given another name because of their appearance. 
What is it? < . " X, 

13. Name three places in the body where-this type of muscle may 

. f oynd . . 

14. Study Slide #3 on Microviewer Set #51. , 

15. Draw one cell; name it and label the parts indicated. 

16. Where is this t3rpe of cell found in the bodV? 

17. How does it resemble the voluntary muscle cells? 

18. .Because, it functions slowly and for long periods of time, it 
also resembles --- muscles. , ' 

EXTRA CREDIT PART II ' 

1. Bring in a tiny piece of raw pork chop or a small piece of 
beef or lamb from a roast - not ground beef. 

2. Make a slide of muscle tissue as directed in your Text, Page 214. 
' 3. When ydu have finished the slide, draw what you see and have me 

^ initial it. , ' ^ . ' • 

DATA AND DISCUSSION See the Report She^t. ' ' _ 
CONCLUSION: i ' - ^ 

From what you have learned about muscle tissue, make up 1 or 2 
, sentences which answer the purpose ^of the experiment. 



